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. . .  and  it  looks  as  if  the  hungry  gentle- 
man above  just  can't  digest  that  funda- 
mental fact. 

But,  the  fact  that  "nothing  rolls  like  a  ball" 
has  been  digested  by  machine  designers.  The 
simphcity  of  the  hall  bearing— which  carries 
the  loads  on  free -rolling,  tough  steel  balls  — 
is  the  answer  to  many  a  64- Million  Dollar 
Question. 

Higher  speeds,  heavier  load  capacities,  greater 


rigidity — in  literally  millions  of  apphcations — 
conclusively  demonstrate  the  unique  fitness  of 
New  Departure  Ball  Bearings  for  the  new 
scheme  of  things  mechanical. 

We  believe  no  other  bearing  has  as  many  ad- 
vantages as  the  ball  bearmg.  Partic- 
ularly the  ball  bearing  backed  by 
the  technical  skill,  long  experience 
and  meticulous  manufacturing 
methods  of  New  Departure. 


There  Is  more  for  you  in  New 
Departure  Ball  Bearings  than 
steel  and  precision.  Advanced 
engineering  and  a  desire  to 
serve  are  tangible   plus  values. 
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Research  on   Railroad   Rails 

AT  THE  UNIVERSITY  OF  ILLINOIS 

By  PROF.  R.  E.  CRAMER 
Special  Research  Associate  Professor  of  Engineering  Materials 


Most  railroad  travelers  are  interested 
ill  streamline  trains  and  the  interior  ap- 
pointments of  new  cars.  However,  for 
thirty-one  years,  a  small  group  of  re- 
search engineers  in  the  Theoretical  ami 
.Applied  .Mechanics  Department  of  the 
L  ni\ersity  of  Illinois  have  been  particu- 
larly interested  in  railroad  track  and 
improving  the  life  of  railroad  rails. 

History 

In  I '^M  4,  an  mvestigation  of  the 
stresses  in  railroad  track  was  starteil  un- 
der the  direction  of  Professor  A.  N. 
Talbot,  and  financed  by  the  American 
Railway  Engineering  A.ssociation  and 
The  American  Society  of  Civil  Engi- 
neers. This  research  was  continued  for 
twenty-seven  years  under  Professor  Tal- 
bot's direction.  This  project  required 
the  making  or  perfecting  of  instruments 
for  measurements  of  stresses  in  rails  pro- 
duced by  trains  of  variable  weights  op- 
erated at  high  speeds.  Through  this 
research  work,  consisting  of  both  labora- 
tory tests  and  a  multitude  of  tests  on 
many  railroads,  reliable  knowledge  was 
obtained  on  the  interrelation  between 
track  and  trains.  Much  of  this  informa- 
tion was  the  basis  for  improvements  in 
the  structure  of  the  roadbeds  and  the 
design  of  locomotives  and  cars. 

For  a  number  of  years  prior  to  1931, 
the  American    railroads  were  experienc- 


Fig.  2.  Four  Rolling  Load  Machines  in  the  Talbot  Materials  Testing  Laboratory 


Fig.  1.  Transverse  Fissure  in 
Railroad  Rails 


ing  an  increasing  number  of  rail  failures 
which  were  classified  as  transverse  fis- 
sure failures.  Fig.  1  is  a  photograph  of 
a  broken  rail  which  has  dexeloped  a 
transverse  fissure  covering  over  fifty  per 
cent  of  the  head  area.  This  type  of  rail 
failure  led  to  considerable  discussion  as 
to  the  cause  of  its  development. 

The  result  was  a  decision  to  conduct 
an  investigation  of  the  problem  under 
the  sponsorship  of  the  American  R.iilway 
Engineering  Association  and  the  Rail 
Manufacturers  Technical  Committee. 
Partly  because  of  the  success  of  the  engi- 
neers working  under  Professor  Talbot 
and  chicHy  because  of  the  confidence  of 
the  committee  members  in  the  ability  of 
Professor  H.  F.  Moore  of  the  Theoret- 
ical and  Applied  Mechanics  Department, 
who  over  a  period  of  many  years  had 
published  a  large  number  of  research 
papers  in  the  field  of  fatigue  of  metals, 
Professor  Moore  was  asked  to  conduct 
this  investigation.  .Another  determining 
factor  in  offering  this  investigation  to 
the  University  of  Illinois  was  the  labora- 
tor\'  facilities  available  in  the  new  Ma- 
terials Testing  Laboratory,  which  had 
recently  been  completed  under  the  direc- 
tion of  Professor  M.  L.  Enger,  who  is 
now  Dean  of  the  College  of  Engineering. 


Investigation  of  Rail  Failures 

The  Transverse  FissLire  Investigation 
was  started  in  1931.  About  one  hiui- 
dred  used  rails  were  collected  through 
the  cooperation  of  many  railroad  engi- 
neers working  for  different  railroads. 
These  rails  represented  those  which  de- 
veloped transverse  fissures,  and  those 
which  had  been  in  service  many  years 
without  signs  of  failure.  Also  three 
hundred  new  rails  were  rolled  for  labo- 
ratory study  by  several  rail  mills  repre- 
senting a  number  of  varying  mill  condi- 
tions. Under  Professor  Moore's  direc- 
tion, a  new  type  of  rolling  load  machine 
was  designed  to  subject  rails  to  heav\' 
wheel  loads  in  laboratory  tests.  Fig.  2 
shows  four  of  these  machines  which  are 
still  in  use  in   the  Talbot  Laboratory. 

Metallurgical  tests,  made  by  the 
writer,  of  the  used  rails  showeil  that 
most  of  those  which  had  developed  trans- 
\erse  fissures  also  contained  small  inter- 
nal cracks  called  "shatter  cracks"  in  the 
head  of  the  rails  similar  to  those  shown 
in  Fig.  3.  These  cracks  are  revealed  by 
sawing  longitudinal  slices  from  the  head 
of  the  rails.  They  are  of  microscopic 
width,  but  can  be  seen  plainly  after 
etching  the  slices  in  boiling  acid.  Most 
of    the    used    rails    which    had    been    in 
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service  a  number  of  years  without  lie- 
velopiiig  transverse  fissures  were  found 
to  be  free  of  shatter  cracks.  It  was  also 
fouiul  that  about  fifty  per  cent  of  the 
new  rails  suppheil  for  the  investigation 
contained  shatter  cracks  similar  to  those 
ill  the  rails  that  had  developed  trans- 
verse fissures.  Many  rolling  load  tests 
of  the  new  rails  conducted  by  Professor 
X.  J.  Alleman  proved  that  transverse 
fissures  could  only  be  produced  in  rails 
which  contained  shatter  cracks.  Many 
strain  measurement  tests  made  on  \ari- 
ous  railroads  b\  Professors  H.  R. 
Thomas  and  \.  H.  Roy  proved  that 
rails  in  track  were  being  stressed  as  higli 
as  was  found  necessar\'  in  the  rolling 
load  tests  to  produce  the  fissures. 
Further  field  tests  on  the  rate  of  growth 
of  transverse  fissures  in  track  were  made 
h\-  J.  H.  Biesesi.  J.  R.  Trimble  made 
valuable  studies  of  mill  conditions  which 
might  be  causing  shatter  cracks  in  rails 
S.  W.  Lyon  conducted  laboratory  test, 
of  the  physical  properties  and  fatigue 
strength  of  rail  steel.  H.  R.  Wi.shart 
determined  the  strength  properties  of 
rail  steels  at  low  temperatures.  R.  S. 
Jensen  made  field  studies  of  rails  end- 
hardened  to  prevent  end  batter. 

Controlled  Cooling 

About  the  same  time  this  investigation 
was  started,  Mr.  I.  C.  Mackie  of  thr 
Dominion  Steel  and  Coal  Corporation, 
Sydney,  Nova  Scotia,  started  a  separate 
investigation  of  methods  of  preventing 
the  development  of  shatter  cracks  in 
railroad  rails.  By  December  of  1931, 
he  had  developed  a  commercial  process 
of  control-cooling  rails  which  was  re- 
ported to  prevent  the  formation  of  shat- 
ter cracks.  Mr.  Mackie's  process  was 
thoroughly  investigated  and  after  much 
experimentation  it  was  adopted  by  the 
United  States  rail  mills  in  1935  and 
1936.  Since  that  time  nearly  10,()UU,0()() 
rails  have  been  rolled,  yet  only  a  very 
few  control -cooled  rails  have  developed 
transverse  fissures  from  shatter  cracks. 
Investigation  has  disclosed  that  these  few 
rails  were  all  in  the  top  layers  of  cooling 
containers  which  had  very  loose  fitting 
lids  so  these  rails  were  probably  not 
[iroperly  control-cooled. 

Hydrogen  and  Shutter  (bracks 
The  part  of  the  Transverse  Fissure 
Investigation  for  which  the  writer  was 
chiefly  responsible  was  to  determine  the 
cause  of  shatter  cracks  which  iie\  eloped 
in  .some  heats  of  rail  steel  while  other 
heats  were  free  of  such  cracks,  and  to 
determine  the  rates  of  cooling  which 
would  prevent  the  formation  of  such 
cracks.  One  hypothesis  which  had  been 
advanced  to  explain  the  formation  of 
internal  cracks  in  steel  was  the  absorp- 
tion of  hydrogen  by  molten  steel  fol- 
lowed by  the  release  of  this  gas  during 
the  cooling  of  the  finished  rails,  thus 
building  up  enough  internal  pressure  at 
localized   spots  to  crack  the  steel.     To 


in\estigate  this  possibilit)',  short  pieces 
of  rails  which  were  found  to  be  free  of 
shatter  cracks  by  etch  tests,  were  heated 
for  tweiit\-four  hours  at  a  temperature 
slighth  under  the  melting  point  of  rail 
steel  ill  a  laboratory  electric  furnace. 
During  this  heating  the  furnace  was 
kept  filled  with  hydrogen  gas.  When 
the  rail  specimens  were  removed  and 
cooled  directly  to  room  temperature, 
these  specimens  developed  a  few  shatter 
cracks.  In  order  to  more  nearly  ap- 
proach mill  conditions  the  next  proced- 
ure was  to  bubble  hydrogen  gas  through 
tile  molten   rail   steel   as  it  was  poured 


the  Bethlehem  Steel  Company.  In  these 
tests,  it  was  determined  that  shatter 
cracks  would  not  develop  if  the  rails 
were  placed  in  the  boxes  between  90(1° 
F.  and  700°  F.  and  cooled  to  300°  F. 
in  a  period  of  seven  hours  or  more. 
These  results  were  used  by  the  rail  mills 
as  a  basis  for  insulating  their  control- 
cooling  containers  for  the  treatment  of 
full  length  rails.  Also  a  recommended 
control-cooling  practice  was  adopted 
which  was  based  on  the  results  of  the 
above  mentioned  experiments.  As  pre- 
viously mentioned,  this  commercial 
method  of  control-cooling  rails  has  prac- 
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Fig  3.  Shatter  Cracks  in  a  Slice  from  Rail  Head  Revealed  by  Etching  in  Acid 


into  ingot  moulds  at  several  rail  mills. 
This  treatment  was  successful  in  pro- 
ducing rails  with  more  shatter  cracks 
than  had  ever  been  found  in  commer- 
cially produced  rails.  This  discovery 
proved  that  hydrogen  gas  could  be  at 
least  one  of  the  cau.ses  of  shatter  cracks 
and  probably  is  the  chief  cause  of  such 
cracks. 

Cooling  Practice 
After  a  method  had  been  found  to 
produce  rails  which  developed  many 
shatter  cracks  when  cooled  on  mill  hot 
beds,  as  had  been  the  custom  for  many 
years,  it  was  much  easier  to  conduct  ex- 
periments to  determine  how  slowly  the 
rails  must  be  cooled  to  prevent  the  for- 
mation of  the  shatter  cracks.  The  first 
tests  were  made  at  the  Dominion  Steel 
and  Coal  Corporation  at  Sydney,  Nova 
Scotia.  The  rails  were  sawed  into  two 
foot  lengths  while  they  were  red  hot 
immediately  after  being  rolled.  These 
short  pieces  could  be  cooled  to  any  de- 
siretl  temperature  in  air  then  placed  into 
individual  cooling  boxes  and  the  rate  of 
cooling  controlled  by  the  amount  of  rock 
wool  insulation  placed  around  the  rail 
specimen.  Many  other  tests  were  made 
at  the  (iary  and  Edgar  Thomp.son  Mills 
of  the  Carnegie  Illinois  Steel  Corpora- 
tion, The  Inland  Steel  Company,  The 
Tennessee  Coal,  Iron  and  Railroad 
Company  and  the   Lackawanna   Mill  of 


tically  eliminated  rail  failures  which  de- 
velop  from  shatter  cracks  in   new   rails. 

Present  Day  Investigation 

Rail  failure  statistics  are  kept  by  most 
all  railroads  and  reported  to  the  Engi- 
neer of  Tests  of  the  American  Railway 
Engineering  Assocfation.  Also  all  failed 
control-cooled  rails  which  develop  inter- 
nal fatigue  cracks  are  sent  to  the  writer 
for  laboratory  study  and  the  results  re- 
ported to  the  railroad  who  supplied  the 
rail,  the  mill  which  rolled  the  rail,  and 
the  Engineer  of  Tests  of  the  A.  R.  E.  A. 
It  has  been  foviiid  that  there  are  several 
other  kinds  of  rail  failures  which  may 
either  start  from  internal  defects  other 
than  shatter  cracks  or  which  are  peculiar 
to  certain  track  conditions,  especially  in 
curved  track.  Arrangements  have  been 
made  to  carry  on  further  laboratory 
studies  of  these  new  types  of  rail  failure 
and  determine  if  changes  can  be  made 
in  either  the  methods  of  manufacturing 
the  rails,  the  design,  or  metallurgical 
composition  of  steel  which  will  produce 
a  longer  lasting  rail  for  these  special 
conditions. 

This  Transverse  Fissure  Investigation 
is  only  one  of  many  cooperative  investi- 
gations which  have  been  conducted  by 
the  Engineering  Experiment  Station  of 
the  L  nivcrsity  of  Illinois  since  its  estab- 
( ('.(jnliniiid   on    Piiz/i     12) 
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TURBINE  POWERED  AIRCRAFT 


By  ALLEN   ORMSBY,  Aero  '47 
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Since  the  Wright  brothers  niaiie  their 
first  fh'ght  at  Kitty  Hawic  at  the  turn 
of  the  century,  aviation  has  been  con- 
stantly working  toward  bigger  and 
faster   aircraft. 

Until  just  a  few  years  ago,  all  air- 
craft were  powered  by  reciprocating  in- 
ternal combustion  engines,  but  as  speed 
became  greater  a  definite  limit  was  real- 
ized as  to  the  performance  of  this  type 
of  engine  with  conventional  aircraft. 
This  limit  at  present  seems  to  be  right 
around   the   five   hundred   niph   marie. 

The  military  requirements  of  World 
War  II  prompted  the  scientific  and  en- 
gineering staffs  of  the  industry  to  search 
for  other  means  of  propidsion  that  could 
overcome  this  limit  on  velocity  and  open 
the  way  to  the  realm  of  sonic  and  super- 
sonic speeds. 

Principle  oj  Operation 

Of  the  various  methods  of  propulsion 
that  have  been  tried,  perhaps  the  most 
important,  at  least  for  the  near  future, 
is  the  gas  turbine,  used  both  as  a  pure 
jet  unit  and  as  a  geared  propeller  drive 
power  plant.  A  schematic  diagram  of 
the  jet  unit  is  shown  in  Fig.  1  and 
another  of  the  propeller  drive  gas  tur- 
bine is  shown  in  Fig  2.  The  air  re- 
quired for  combustion  and  cooling  is 
drawn  into  the  engine  through  the  open- 
ing at  the  front  and  is  compressed  in 
the  compressor  as  shown.  The  air  is 
then  introduced  into  the  combustion 
chamber  (see  figure)  where  constant 
combustion  of  the  fuel,  usually  kerosene 
or  some  similar  fuel,  takes  place.  The 
products  resulting  from  combvistion  are 
then  forced  rearward  through  the  tur- 
bine blades  and  are  expelled  from  the 
exhaust  jet  at  extremely  high  velocity. 
The  turbine  is  utilized  to  drive  the 
compressor  by  direct  coupling  as  shown 
in  the  diagram,  and  in  the  case  of  the 
geared  propeller  drive  the  turbine  shaft 
is  coupled  through  a  reduction  gear  box 
to  the  propeller. 

In    general,    the    jet   of    the    propeller 
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ThfiBtNK  Jet  Unit. 


drive  gas  turbine  produces  about  twenty 
per  cent  of  the  total  power  of  the  unit, 
the  rest  of  the  power  coming  from  the 
propeller.  As  higher  velocities  are  at- 
tained, the  amount  of  power  coming 
from  the  jet  increases. 

The  geared  propeller  drive  gas  tur- 
bine and  the  pure  jet  unit  present  great 
possibilities  in  the  advancement  of  aero- 
nautical design.  The  simplicity  of  con- 
struction, as  shown  in  the  diagrams,  pre- 
sents ease  in  manufacture  and  mainte- 
nance that  has  been  absolutely  impos- 
sible with  the  conventional  I'eciprocating 
engine.  The  low  cross  sectional  area  of 
the  gas  turbine  engine  makes  for  cleaner 
aerodynamic  design  and  large  reduction 
in  parasite  drag,  which  becomes  increas- 
ingl\'  important  at  higher  speeds.  Also, 
a  much  higher  horsepower  to  weight 
ratio  is  possible  with  the  gas  turbine 
than  with  the  reciprocating  engine,  giv- 
ing a  very  much  lighter  installed  weight 
for  a  given  power  rating.  The  relative 
absence  of  vibration  of  the  gas  turbine 
as  compared  to  the  reciprocating  engine 
makes  possible  considerable  weight  sav- 
ing in  the  engine  mounting  arrangement. 

Fuel  Consumption 

The  specific  fuel  consumption  of  the 
geared  propeller  drive  gas  turbine  is 
high  at  low  speeds  and  fractional  loads. 
At  twenty  per  cent  load,  the  fuel  rate 
in    pounds   per   horsepower   hour   of    tlie 


turbine  is  aiiproxiinately  twent\  per  cent 
greater  than  that  of  the  reciprocating 
engine  at  the  same  load.  At  one  hundred 
per  cent  load,  however,  the  fuel  rate  of 
the  propeller  drive  turbine  is  only  two 
thirds  that  of  a  similar  conventional 
power  plant  operating  at  full  load.  At 
higher  velocities  and  altitudes  the  fuel 
consumption  of  the  geared  propeller  tur- 
bine reaches  even  lower  values.  At  six 
hundred  miles  per  hour  the  fuel  rate  of 
the  gas  turbine  is  slightly  less  than  one 
half  of  the  fuel  consumption  of  the  same 
engine  at  two  hundred  and  fifty  mph. 

At  fifty  thousand  feet  altitude,  the 
gas  turbine  produces  about  twenty  per 
cent  of  sea  level  power.  At  this  same 
altitude,  the  turbo-supercharged  recipro- 
cating engine  gives  about  fifty  per  cent 
of  sea  level  power,  and  the  two  speed 
geared  supercharged  reciprocating  engine 
produces  about  fifteen  per  cent  sea  le\el 
power. 

Speed  and  Efficiency 

The  present  practical  speed  range  of 
the  gas  turbine  propeller  drive  powered 
plane  is  from  two  hundred  and  fifty 
miles  per  hour  at  sea  level  to  about  six 
hundred  mph  at  higher  altitudes.  Up  to 
two  hundred  and  fifty  mph,  the  recipro- 
cating internal  combustion  engine  is  a 
better  means  of  propulsion  due  to  the 
inefficiency  of  the  gas  turbine  at  low 
speeds  and  also  because  of  the  reduced 
effect  of  frontal  drag.  Above  six  hun- 
dred miles  per  hour  the  pure  jet  uiu't 
serves  more  effectively  as  a  source  of 
power  because  of  the  rapid  decrease  in 
propeller  efficiency  above  about  five 
hundred  miles  per  hour.  The  efficiency 
of  the  jet  of  a  gas  turbine  approaches 
the  efficiency  of  a  propeller  between  fi\e 
hundred  and  fi\e  hundred  an<l  fifty 
mph. 

The  maximum  flight  range  of  the 
propeller  drive  gas  turbine  is  about  forty 
per  cent  greater  than  that  of  a  com- 
parable  reciprocating  power  plant,   and 

(('continued  on   Piit/e  32) 
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A  Gift  from  the  Graduating  Seniors 

By  TONY   KONSTANT.  C.E.  '46 

Wc  of  the  summer  class   ot   '4"^   wish       mIkxiI.     By    use    (it    ciur    ".ih"    imlnator  tanr   t<i  be  ali-rr  <ijil\    when   the   number 

to  leave  somethiii};  ot  value  to  all  ell^i-       diaizram,    the  stuilciit   can    readily    know  ot    \\■o^(l^    between    "all's"    is    relatively 

neering  students.    Most  ot  us  dayilream       when,    and    when    not,    to   daydream.  hijih.  W'e  prepared  the    following  graph 

in    elas.ses     to    .some    e.xtent.    Our    f;itt.  We    ha\e    found    that    instructors   say  which  is  taken  from  an  actual  class  and 

though     it     doesn't     stop     daydreann'ng,       "ah"     throughout     their    lectures.     .After  is    representatixe   of   all    classes.    Look    it 

nevertheless,     helps     the    daulre.imer     in       long  studx    we   derived    that   it   is   impor-  o\  er ;  we  Iio|ie  it  helps  you. 
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OF    /^c/zvo/s    Ci-  /issKooi^    —     Two     GKAOCTAri/vg    s^tv,oKi     ^o/v<s    rur  Mrs&,*/rci/, 
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THE  TECHNOGRAPH 


ALPHA- BETA  BRASSES- 

Their  Composition,  Properties  and  Uses 


By  JEAN    LOUVIER,   Met.  '47 


The  copper-zinc  allo\s,  known  as  the 
brasses,  form  one  of  the  most  useful 
groups  of  alloys  known  to  industry. 
These  alloys  are  characterized  by  unus- 
ual ductility,  malleability,  good  strength, 
pleasing  color,  and  other  desirable  prop- 
erties. 

1  here  are  two  broad  classifications  of 
the  alloys  of  copper  and  zinc:  one  con- 
taining from  64  to  99  per  cent  of  copper, 
consisting  of  a  single  phase  and  known 
as  "alpha"  brasses  (Fig.  1);  the  other 
containing  from  55  to  64  per  cent  of 
copper,  containing  two  phases  and  known 
as  the  "alpha-beta"  brasses  (Fig  2).  Al- 
loys of  copper  and  zinc  containing  less 
than  fifty-fi\e  per  cent  of  copper  are  of 
no  commercial  value  due  to  the  predom- 
inance of  the  beta  phase.  The  beta  phase 
predominates  in  brasses  as  the  copper 
content  decreases  because  of  inability  of 
the  copper  to  dissolve  all  of  the  zinc; 
the  limit  of  saturation  of  the  alpha  solu- 
tion is  exceeded  and  instead  of  the  zinc 
alloying  with  the  copper,  the  zinc  segre- 
gates and  exists  in  solution  with  the 
alloy. 

The  alpha-beta  brasses  possess  the 
highest  tensile  properties  and  the  lowest 
ductility  of  any  of  the  commercial  cop- 
per-zinc alloys.  As  zinc  is  added  to 
copper,  tensile  properties  increase,  ma- 
chinability  increases,  electrical  and  ther- 
mal properties  decrease,  and  some  dimi- 
nution of  resistance  to  the  action  of 
corrosive  forces  results. 

One  very  common  type  of  deteriora- 
tion of  alpha-beta  brasses,  particularly 
when  exposed  to  some  electrotype  (e.g., 
sea-water),  is  selective  corrosion  or  "de- 
zincification,  '  the  term  "selective  corro- 
sion"  being  used    to  signif\'   a   corrosi\e 


attack  of  certain  of  the  microstructural 
constituents  of  the  alloy  rather  than  a 
general  uniform  action  upon  the  metal 
as  a  whole.  Dezincification  is  caused  by 
the  plating-out  of  copper  in  solution 
cathodically  on  copper-zinc  alloys  with 
the  equi\alent  of  alloy  passing  into  solu- 
tion. The  greater  the  concentration  of 
copper  ions  and  the  higher  the  zinc  con- 
tent of  the  allo\',  the  greater  is  the 
tendency  for  the  copper  to  plate  out. 
The  corrosion  of  the  higher  zinc 
brasses  under  certain  exposure  condi- 
tions introduces  copper  ions  in  sufficient 
concentration  into  the  interfacial  film 
of  solution  to  bruig  about  the  deposition 


Fig.  1.  200X 
NOVEMBER,  1945 


of  copper.  In  general,  by  the  attack,  or 
process  of  dezincification,  the  clear,  yel- 
low metal  of  the  alpha-beta  brasses  is 
converted  into  a  reddish-colored  mass 
resembling  copper,  often  so  weak  that 
it  may  be  easil\-  broken  with  fingers 
alone  or  chipped  and  cut  with  a  knife. 
I  he  brass  still  retains  its  original  size 
and   shape. 

Although  the  alpha-beta  bias>es  are 
more  susceptible  to  corrosion  than  the 
alpha  brasses,  they  are  much  easier  to 
hot  work.  Ease  of  hot  working  decreases 
as  the  copper  content  of  the  allo\  in- 
creases. Lead  interferes  with  hot  rolling 
and  is  \itally  in.soluble  in  alpha  brasses. 
Ho\\e\er,  alpha-beta  brasses  will  hold 
up  to  f)ne  per  cent  of  lead  in  solution. 
It  is  possible  to  hot  work  by  an\'  process 
alplia-beta  brasses  containing  this  amount 
of  lead.  These  brasses  are  most  com- 
monK  labricated  by  hot  processes  since 
they  aie  more  plastic  under  these  condi- 
tions. 

Colli  working  properties,  however,  de- 


crease as  the  copper  content  of  brass 
decreases.  Tho.se  alloys  containing  less 
than  58  per  cent  of  copper  are  considered 
commercially  unsuited  for  any  cold 
working  operations.  The  poor  cold 
uorking  properties  of  alpha-beta  brasses 
are  due  to  the  presence  of  the  beta  phase. 
The  brasses  containing  between  sixty 
and  sixty-two  per  cent  of  copper  are 
suitable  for  parts  requiring  light  cold 
wtu^king  operations. 

Like  the  alpha  bra-^ses,  the  alpha-beta 
brasses  are  softened  after  cold  working 
operations  by  annealing  within  the  tem- 


Fig.   3.   Actual   Size 

pcrature  range  of  7(1(1  to  1401)"  F,  de- 
pending on  the  properties  desired.  These 
brasses  ma\'  be  hardened  slightly  b\ 
quenching  from  the  annealing  tempera- 
ture. The  hardening  is  produced  by  the 
formation  of  a  greater  amount  of  the 
beta  phase  in  the  alloy  than  would  be 
lu'oduced  b\'  air  or  by  furnace  cooling. 
The  presence  of  internal  stress  produced 
by  cold  working  operations  followed  by 
exposure  to  atmospheric  corrosion  favors 
stress-corrosion  cracking  or,  as  it  is  more 
commonly  called,  "season  cracking" 
(Fig.  3).  Season  cracking  can  be  effec- 
tively prevented  by  relief  annealing  be- 
low the  recrystallization  temperature  of 
the  metal. 

The  brasses  are  commonh  used  in  ap- 
plications where  it  is  desirable  to  im- 
|irove  upon  some  specific  characteristic  of 
copper,  and  where  such  improvements 
may  be  effected  at  a  sacrifice  only  of 
such  characteristics  of  copper  as  are  un- 
important in  respect  to  the  particular 
application  at  hand.  Commonh,  certain 
mill  products  and  certain  manufactured 
products  may  be  produced  at  lower  cost 
if,  instead  of  copper,  certain  of  the 
brasses  are  used.  Obviously,  therefore, 
cost  frequently  is  the  consideration  that 
leads  to  the  use  of  brass  rather  than 
copper  for  a  given  product. 

The  alpha-beta  bra.s.ses  are  used  in 
architectural  work  as  panel  sheets. 
((Continued  on   Pfifjc    12) 
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Campus 

Contemporaries 


JAY  COX,  E.E.  V-12 

JACK 

The  end  ot  the  iiinent  semester  will 
terminate  the  iMuleij^raduate  days  ot  one 
of  the  most  versatile  young  men  in  the 
University,  Ronald  Jack  of  the  United 
States  Naval  Reserve  V-12,  who  will 
receive  his  degree  in  civil  engineering 
on  (October  twentieth. 

"Jacks",  as  he  is  called  by  his  friends, 
started  his  college  days  at  Antioch  Col- 
lege in  ^'ellow  Springs,  Ohio.  Here 
Rnn.ild  enrolled  in  chemical  engineer- 
ing under  tlir  iiKipcrative  system  which 


ALLEN  CHAPMAN,  C.E.  '46 

crew  to  bail  out.  All  did  except  the 
pilot  and  Jacks  who  found  a  defect  in 
his  chute.  The  pilot  finally  found  a  level 
spot  and  made  a  crash  landing.  Both 
men,  although  badly  shaken  up,  escaped 
serious  injury.  Rest  assured  that  Ronald 
is  thankful  to  be  in  one  piece. 

At  present.  Jacks  spends  part  of  his 
time  working  in  the  capacity  of  a  junior 
civil  engineer.  His  main  interest  lies 
along  the  sales  and  executive  end  of  his 
profession.  However,  his  plans  for  the 
future  are  in  the  hands  of  the  Navy,  all 
except  one  that  is.  Immediately  follow- 
ing graduation  he  will  marry  his  fiancee, 
also  a  native  of  the  East. 

(lood  luck  to  you  Ronnie.  From  \(uir 
record  at  Illinois,  we  are  confident  that 
\(iu  will  do  well  in  vour  field. 


RONALD  JACK 

meant  that  he  was  to  spend  part  of  his 
time  in  classes  and  part  working  in  in- 
dustry. Very  capable  in  his  work,  he  be- 
came the  assistant  to  the  chief  chemist 
in  charge  of  materials  at  La  (juardia 
Airport  in  New  York. 

In  June  of  1943,  Jacks  cjdisted  in 
the  V-12  program  and  to  our  good  for- 
tune was  transferred  to  the  Universit\ 
of  Illinois.  Upon  his  arrival.  Ronald 
enrolled  in  the  College  of  Civil  Engi- 
neering and  became  prominent  in  this 
field.  He  has  upheld  a  4.2  L^niversity 
average,  become  president  of  the  Ameri- 
can Society  of  Civil  Engineers  (student 
branch)  and  of  Chi  Epsilon,  civil 
engineering  fraternity,  wrestled  in  Big 
Ten  competition,  and  has  served  on  the 
mini    U'nion  music  committee. 

Since  joining  the  Navy,  Jacks  has 
had  many  interesting  experiences,  one 
of  which  can  be  termed  a  close  call. 
Last  year  while  on  leave  at  his  home 
in  New  York  City,  he  accepted  a  ride 
in  a  navy  airplane.  While  in  flight, 
the  pilot  discovered  something  going 
wrong  with    the   ship   and   ordered    the 
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FRITZ 

One  of  the  outstanding  students  in 
the  College  of  Engineering  is  V-12  Fred 
(irisak.  Widely  known  for  his  jovial 
maimer,  "Frit/."  is  one  of  those  well 
rounded     personalities     whom     everyone 


FRED  GRISAK 

strives  to  duplicate.  (  )ne  of  his  notable 
achievements  is  eligibility  for  a  degree  in 
electrical  engineering  and  except  for  a 
few  non-techiucal  requirements,  for  a 
mathematical  degree  as  well,  all  in  the 
time  of  eight  semesters. 

Fred  was  born  in  Hannover,  (ier- 
many,  some  twenty  years  ago,  and  at  the 
age  of  four  came  to  the  United  States 
and  Dayton,  Ohio.  There  he  attended 
public  school  and  finished  one  semester 
at  the  University  of  Dayton  before  en- 
tering V-12.  As  you  can  imagine,  he 
speaks  German  fluently. 


Amofig  Fred's  lesser  known  talents  is 
a  worthy  performance  on  the  violin. 
While  in  elementary  school  he  began  the 
study  of  this  instrument  and  mastered  it 
to  the  point  where  even  Jack  Benny  has 
nothing  on  him!  Seriously,  though,  you 
should  ask  him  to  play  "The  Minuet  in 
(7."  Along  with  this  accomplishment, 
Fred  has  been  a  member  of  Sigma  Pi 
for  six  semesters,  on  the  University 
Wrestling  Team  for  two  seasons,  and  a 
fond  follower  of  activities  at  Bidwell's 
throughout  the  time  that  he  has  been 
here. 

The  close  of  the  present  school  term 
marks  the  close  of  Fred's  successful 
school  career  and  also  of  his  studies  at 
the  University  of  Illinois  under  the 
Navy.  From  the  Illini  V-12  Unit  he 
will  be  sent  to  duty  elsewhere  and  will 
have  the  opportunity  to  fulfill  his  long 
sttanding  ambition  to  outfit  himself  in 
Na\al   Officer's  garb. 

Here's  wishing  Fred  the  best  of  luck 
upon  graduation,  but  we  know  that  luck 
will  be  otilv  a  small  factor  in  his  success. 


ALPHA-BETA  BRASSES 

((jOntinued  froiii  Pafff  11) 
grilles,  door  stiles,  etc. ;  in  heat  ex- 
changers as  tube  sheets,  baffle,  and  sup- 
port plates;  in  condenser  tubes;  and  in 
domestic  and  industrial  plumbing  as  pipe. 
IVIuntz  metal  containing  sixty  per  cent 
of  copper  is  the  most  useful  of  the  alpha- 
beta  brasses.  Its  most  valuable  property 
is  that  of  corroding  uniformly  in  sea- 
water,  so  that  its  surface  remains  always 
smooth.  The  metal  is  attacked  fairly 
readily  by  sea-water,  and  the  poisonous 
zinc  salts  formed  prevent  the  adhesion 
of  the  living  organisms  which  so  soon 
foul  the  bottoms  of  ships  at  sea.  Muntz 
metal  finds  extensive  use,  therefore,  as  a 
sheathing  for  wooden  vessels  and  for 
other  ship's  fittings.  It  may  be  easily 
seen  that  the  alpha-beta  brasses  form  an 
essential  part  of  one  of  the  most  impor- 
tant alloys  known  to  industry. 


RAIL  RESEARCH 

( ('.(inluiiiid  from  I'atjc  S) 
lishment  in  1003.  Such  investigations 
often  lead  to  improvements  in  safety  or 
economies  which  benefit  the  general  pub- 
lic. A  large  number  of  cooperative 
investigations  are  now  being  conducted 
throughout  industry.  One  cooperative 
research  project  which  has  attracteii 
much  public  attention  was  the  develop- 
ment of  the  atomic  bomb.  It  would 
seem  to  the  writer  that  such  work  offers 
an  interesting  field  for  employment  of 
engineering  and  science  students  who 
are  prepared  to  conduct  research.  To 
prepare  themselves  for  such  employment, 
one  or  more  years  of  graduate  study  will 
be  very  helpful.  Most  directors  of  such 
research  will  want  to  employ  workers 
who  have  a  thorough  scientific  training. 

THE  TECHNOGRAPH 


INTRODUCING  .  .  . 

By   Bobbie  Crawford 

General  interest  in  radio  has  been 
gradually  gaining  momentum,  but  has 
far  from  reached  its  peak.  It  has  capti- 
vated many  and  especially  has  it  affected 
those  tube-happy  E.E.'s  who  have  long 
been  bewailing  the  lack  of  radio  courses 
in  the  department  of  electrical  engineer- 
ing. For  you  who  have  been  clamoring 
for  such  radiology,  this  department  an- 
nounces the  arrival  on  campus  of  Dr. 
Edward  Conrad  Jordan,  new  professor 
in  electrical  engineering. 

Dr.  Jordan  is  a  man  whose  only 
hobby  is  his  work,  which  has  been  pri- 
marily radio  throughout  his  life.  A  na- 
tive of  Canada  by  birth.  Dr.  Jordan 
began  his  career  at  the  L'ni\ersity  of 
Alberta.  His  first  position  applicable  to 
radio  interest  was  as  control  operator  of 
the  University  radio  station.  He  was 
awarded  the  bachelor  of  science  and 
master  of  science  degrees  at  Alberta  in 
1934  and  1936  respectively. 

Upon  receiving  his  master  of  science 
degree,   the   desire   for  practical   e.xperi- 


XEW  PLASTIC 

Under  the  extreme  adverse  weather 
conditions  of  the  South  Pacific  area 
where  terrific  heat  and  moisture  are 
common,  the  United  States  forces  en- 
countered the  problem  of  protective 
waxes  and  gums  melting  out  of  elec- 
trical eqin'pment.  They  also  found  that 
moisture  collected  on  transformer  cases 
and  was  then  absorbed  into  the  wind- 
ings. This  was  especially  true  in  fighter 
aircraft  radar  and  radio  equipment  when 
the  planes  would  go  from  ground  tem- 
peratures  of    175°    F.    to    high    altitude 


DR.  JORDAN 

ence  nioti\ated  Dr.  Jordan  to  work  in 
Ontario  for  the  International  Nickel 
Company  as  an  electrical  engineer  for  a 
little  over  a  year.  From  this  company 
he  gained  considerable  industrial  experi- 
ence which  has  greatly  benefited  him  in 
his  later  work. 

Eager  to  gain  further  knowledge. 
Dr.  Jordan  enrolled  at  Ohio  State  imi- 
versity  to  work  on  his  doctor's  degree. 
He  received  this  degree  in  1940  and  the 
following  year  he  spent  teaching  at 
Worcester  Polytechnic  Institute  in 
Massachusetts. 

The  desire  to  do  research  work,  how- 
ever, prompted  him  to  return  to  Ohio 
State  where  he  remained  until  this  fall. 
Dr.  Jordan's  principle  work  there,  aside 
from   teaching,   consisted   of   further  de- 


pulses  which  are  then  increased  in  in- 
tensity. A  second  crystal  unit  converts 
the  impulses  back  into  mechanical  mo- 
tion which  operates  an  inking  pen  over 
a  moving  chart,  magnifying  the  move- 
ment as  much  as  1()0,()()()  times.  An  in- 
teresting application  is  in  the  examina- 
tion of  super  finishes  applied  to  the  re- 
coil plunger  in  the  recoil  assembly  of 
five  inch  guns. 

AIRBORNE  TELEVISION 

Heretofore  transcontinental  and   long 
distance   television   broadcasts   had   been 


NEW  Developments 


temperatures  of  "50°  F.  in  the  space  of 
a  few  seconds. 

Industrial  engineers  found  the  solu- 
tion to  the  problem  in  a  moisture-proof 
plastic  that  flows  almost  as  freely  as 
water,  thereby  filling  even  minute  open- 
ings. Under  heat,  the  plastic  hardens 
into  a  tough,  protective  skin  that  leaves 
no  air  gaps  through  which  moisture  can 
seep.  Tests  have  proved  this  new  mate- 
rial from  50  to  500  times  better  than 
any  varnish  previously  developed  for 
similar  applications.  The  plastic  is  called 
Fosterite  after  Newton  C.  Foster  who 
was  responsible  for  its  development. 

ANALYZER 

A  Surface  Analyzer  has  been  de- 
veloped which  utilizes  a  stylus  to  "feel" 
a  surface  for  defects  of  the  order  of  a 
millionth  of  an  inch.  The  unit  fiuictions 
by  means  of  a  diamond  tipped  stylus 
which  rests  on  the  test  specmien  and 
moves  over  one-sixteenth  inch  lengths 
of  its  surface.  As  the  diamond  point 
mo\es  along,  a  piezo-electric  crystal  imit 
ill  the  arm  holding  the  stilus  transmits 
tiie.se   tiny  movements   into   electric   im- 

velopment  of  radio  antenna  for  aircraft. 
This  development  was  done  in  compli- 
ance with  the  War  Department.  At 
present,  he  is  writing  a  book  on  the 
theory  and  design  of  this  type  of  an- 
tenna, the  contents  of  which  arc  com- 
piled from  the  results  of  his  research. 
He  is  also  the  author  of  numerous  mag- 
azine articles,  and  co-author  of  ;i  book, 
"Fundamentals  of  Radio"  with  Dr. 
William  Everitt. 

This  versatile  young  professor,  gen- 
erally known  as  Ed,  is  a  happily  married 
man.  One  can  denote  proudness  in  his 
eyes  when  he  states  that  he  is  the  father 
of  a  fourteen-moiith-oid  bab\-  boy  named 
Robert. 

Hy  nature  Dr.  Jordan  is  a  candid  and 
placid  man.  (^hio  State  scuttlebutt  re- 
ports that  he  is  a  "swell  Prof."  and  a 
"downright  good  Joe." 

Dr.  Jordan  is  a  member  of  Tau  Beta 
Pi   and   Sigma   .Xi   hnnnrarv  fraternities. 


planned  on  a  land  rela\'  basis  which  at 
best  would  involve  a  relay  station  every 
forty  miles  and  cost  a  tremendous 
amount  of  money.  But  recently,  thanks 
to     a     Westinghouse     engineer,    C.    E. 


Nobles,  transcontinental  television  has 
become  a  probability'. 

Tele\ision  waves  tra\el  in  a  straight 
line  and  stop  at  the  horizon.  This  means 
that  with  the  highest  possible  tower 
available  transmissions  will  cover  an 
area  with  a  fifty  mile  radius  at  best. 
Untler  the  new  system,  Stratovision,  the 
antenna  and  transmitter  are  placed  in 
an  airplane  flying  at  an  altitude  of  30,- 
OOO  feet,  out  of  sight  of  the  human  eye. 
Shortwaves  sent  from  these  airborne 
antenna  would  blanket  an  area  for  a 
radius  of  211  miles.  The  power  neces- 
sary to  do  this  would  be  one  fiftieth  of 
that  required  to  cover  the  former  maxi- 
mum range  of  fifty  miles  with  ground 
antenna  systems. 

For  coast-to-coast  transmission  onl\' 
eight  specially  designed  high  altitude 
planes  would  be  necessary.  By  the  addi- 
tion of  six  more  planes  it  would  be  pos- 
sible to  provide  Stratovision  coverage 
for  ^1  per  cent  of  the  nation's  area 
and  7S  per  cent  of  its  population.  In 
adilition,  these  fourteen  airplanes  would 
replace  a  hundred  costh'  relay  towers 
and  several  hundred  transnu'tters;  or  a 
hundred  million  dollar  coast-to-coast 
coaxial   cable   network. 

Initial  test  flights  with  the  Stratovi- 
sion system  are  expected  to  be  conducted 
this  fall. 


NOVEMBER,  1945 


13 


The  Unwritten  Laws  of  Engineering 

Part  1— What  the  Beginner  Needs  to  Learn  at  Once 

By  W.  J.  King 
Supercharger  Engineering   Division,   General    Electric  Co. 


Editor's  \oli-:  This  is  tin-  first  of  a 
scries  of  thru-  articlts  iihich  ice  feel 
every  eiiyineer  should  read.  It  should 
he  of  partieultir  interest  to  the  gradu- 
ating seniors. 


Some  yi'ars  ago  tlu'  author  bc-canu- 
very  much  impressed  with  the  fact, 
which  can  be  observed  in  any  engineer- 
ing organization,  that  the  chief  obstacles 
to  the  success  of  individvial  engineers 
or  of  the  group  comprising  a  \uiit  were 
of  a  personal  and  administrative  rather 
than  a  technical  nature.  It  was  appar- 
ent that  both  the  author  and  his  asso- 
ciates were  getting  into  much  more 
trouble  by  violating  the  unwritten  laws 
of  professional  conduct  than  b\'  com- 
mitting technical  sins  against  the  well- 
documented  laws  of  science.  Since  the 
former  appeared  to  be  indeed  unwritten 
at  that  time,  as  regards  any  adequate 
and  convenient  text,  the  following 
"laws"  were  originally  formulated  and 
collecteil  into  a  sort  of  scrapbook,  to 
provide  a  set  of  "home  rules,"  or  a 
professional  code,  for  a  design-engineer- 
ing section  of  a  large  niamifacturing 
organization.  Although  they  are  admit- 
tedly fragmentary  and  incomplete,  they 
are  offered  here  for  whatever  they  may 
be  worth  to  younger  men  just  starting 
their  careers,  and  to  older  men  who 
know  these  things  perfectly  well  but 
who  all  too  often  fail  to  apph'  them  in 
practice. 

Just  a  few  points  should  be  empha- 
sized :  None  of  these  "laws"  is  theoret- 
ical or  imaginary,  and  however  obvious 
and  trite  they  may  appear,  their  re- 
peated violation  is  responsible  for  much 
of  the  frustration  and  embarrassment 
to  which  engineers  everywhere  are  lia- 
ble. In  fact  this  paper  is  primarily  a 
record,  derived  from  direct  observation 
over  a  period  of  seventeen  years,  of  the 
experience  of  four  engineering  depart- 
ments, three  of  them  newly  organized 
and  struggling  to  establish  themselves 
by  the  trial-antl-error  method.  It  has, 
however,  been  supplemented  and  con- 
firmed by  the  experience  of  others  as 
gathered  from  numerous  discussions, 
lectures,  and  the  literature,  so  that  it 
most  emphatically  does  not  reflect  the 
unique  experience  of  characteristics  of 
any  one  organization. 

Fiuthermore,  many  of  these  rviles  are 
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generalizations  to  whicli  exceptions  will 
occur  in  special  circumstances.  There  is 
no  thought  of  urging  a  slavish  adher- 
ence to  rules  and  red  tape,  for  there 
is  no  substitute  for  judgment,  and  at 
times  vigorous  individual  initiative  is 
needed  to  cut  through  formalities  in  an 
emergency.  But  in  many  respects  these 
laws  are  like  the  basic  laws  of  society; 
they  cannot  be  violated  too  often  with 
impunit)',  notwithstanding  striking  ex- 
ceptions in  individual  cases. 

Ill   Relation  to  His   Work 

lloiiivcr  i(iiiii(d  and  tnvud  your 
early  assiyniin  nis  may  appear,  i/ive  tin  in 
your  best  efforts.  Many  young  engineers 
feel  that  the  minor  chores  of  a  technical 
project  are  beneath  their  dignity  and 
unworthy  of  their  college  training.  They 
expect  to  prove  their  true  worth  in 
some  major  enterprise.  Actually,  the 
spirit  and  effectiveness  with  which  you 
tackle  your  first  humble  tasks  will  very 
likely  be  carefully  watched  and  ma\ 
affect  your  entire  career. 

Occasionally  a  man  will  worry  un- 
duly about  where  his  job  is  going  to 
get  him — whether  it  is  sufficiently  stra- 
tegic or  significant.  Of  course  these  are 
pertinent  considerations  and  you  would 
do  well  to  take  some  stock  of  them, 
but  by  and  large  it  is  fundamentally 
true  that  if  you  take  care  of  yoin-  pres- 
ent job  well,  the  future  will  take  care 
of  itself.  This  is  particularly  so  in  the 
case  of  a  large  corporation,  where  ex- 
ecutives are  constantly  searching  for 
competent  men  to  move  up  into  more 
responsible  positions.  Success  depends  so 
largely  upon  personality,  native  ability, 
and  vigorous,  intelligent  prosecution  of 
any  job  that  it  is  no  exaggeration  to 
say  that  your  ultimate  chances  are  much 
better  if  you  do  a  good  job  on  some 
minor  detail  than  if  \ou  do  a  mediocre 
job  as  section  head.  Furthermore,  it  is 
also  tr\ie  that  if  you  do  not  first  make 
a  good  showing  on  your  present  job  you 
are  not  likely  to  be  given  the  oppor- 
tunity of  trying  something  else  more  to 
your  liking. 

There  is  aliiays  a  premium  upon  the 
ability  to  get  things  done.  This  is  a 
quality  which  may  be  achieved  by  vari- 
ous means  under  different  circumstances. 
Specific  asprcts  will  be  elaborated  in 
some  of  the  succeeding  items.  It  can 
probably  be  reduced,  however,  to  a  com- 


bination   of    thiee    basic    characteristics, 
as  follows: 

(a)  Energy,  which  is  expressed  in 
initiative  to  start  things  and  aggressive- 
ness to  keep  them  moving  briskly. 

(b)  Resourcefulness  or  ingenuity, 
i.  e.,  the  faculty  for  finding  ways  to 
accomplish  the  desired  result,  and 

(r)  Persistence  (tenacity),  which  is 
the  disposition  to  perserve  in  spite  of 
difficulties,  discouragement,  or  indiffer- 
ence. 

1  his  last  q\iality  is  sometimes  lacking 
in  the  make-up  of  brilliant  engineers, 
to  such  an  extent  that  their  effectiveness 
is  greatly  reduced.  Such  dilettantes  are 
known  as  "good  starters  but  poor  fin- 
ishers." Or  else  it  wil  be  said  of  a  man : 
"You  can't  take  him  too  seriously;  he'll 
be  all  steamed  up  over  an  idea  today 
but  tomorrow  he  will  have  dropped  in 
and  started  chasing  some  other  rain- 
bow." Rear  in  mind,  therefore,  that  it 
may  be  worthwhile  finishing  a  job,  if  it 
has  any  merit,  just  for  the  sake  of 
finishing  it. 

In  carrying  out  a  project  do  not  iiait 
for  for  men,  vendors,  and  others  to  de- 
liver the  goods;  go  after  them  and  keep 
everlastingly  after  them.  This  is  one  of 
the  first  things  a  new  man  has  to  learn 
in  entering  a  manufacturing  organiza- 
tion. Many  novices  assume  that  it  is 
sufficient  to  place  the  order  and  sit  back 
and  wait  until  the  goods  are  delivered. 
The  fact  is  that  most  jobs  move  in  direct 
proportion  to  the  amoimt  of  follow-up 
and  expediting  that  is  applied  to  them. 
Expediting  means  planning,  investigat- 
ing, promoting,  and  facilitating  every 
step  in  the  process.  Cultivate  the  habit 
of  looking  immediately  for  some  way 
arovmd  each  obstacle  encountered,  some 
other  recoinse  or  expedient  to  keep  the 
job  rolling  without  losing  momentum. 
There  are  ten-to-one  differences  between 
individuals  in  respect  to  what  it  takes 
to  stop  their  drive  when  they  set  out 
to  get  something  done. 

On  the  other  hand,  the  matter  is  oc- 
casionally overdone  by  overzealous  indi- 
viduals who  make  themselves  obnoxious 
and  antagonize  everyone  by  their  offen- 
sive browbeating  tactics.  Be  carefid 
about  demanding  action  from  another 
department.  Too  much  insistence  ami 
agitation  may  result  in  more  damage  to 
a   man's    personal    interests    than    coidd 
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ever  result  from  the  miscarriage  of  the 
technical  point  involved. 

(Confirm  your  iiiitrm  tinns  and  tin 
other  fflhm's  coiniiiiliniiits  in  uritiny. 
Do  not  assume  that  the  job  will  be 
done  or  the  bargain  kept  just  because 
the  other  fellow  agreed  to  do  it.  Many 
people  have  poor  memories,  others  are 
too  busy,  and  almost  everyone  will  take 
the  matter  a  great  deal  more  seriously 
if  he  sees  it  in  writing.  Of  course  there 
are  exceptions,  but  at  times  it  pays  to 
mark  a  third  party  for  a  cop\  of  the 
memo,  as  a  witness. 

II  lit  n  srnt  out  on  ii/iy  ioiii/>/iiint  or 
other  (issiynment  stick  with  it  anil  see 
it  through  to  a  suceessful  finish.  All 
too  often  a  young  engineer  from  the 
home  office  will  leave  a  job  half  done 
or  poorly  done  in  order  to  catch  a 
train  or  keep  some  other  engagement. 
Wire  the  boss  that  you've  got  to  stay 
over  to  clean  up  the  job.  Neither  he 
nor  the  customer  will  like  it  if  another 
man  has  to  be  sent  out  later  to  finish 
it  up. 

Jvoiii  the  very  appearance  of  vacil- 
lation. One  of  the  gravest  indictments 
of  an  engineer  is  to  say:  "His  opinion 
at  any  time  depends  merely  upon  the 
last  man  with  whom  he  has  talked." 
Refrain  from  stating  an  opinion  or  pro- 
moting an  undertaking  luitil  you  ha\e 
had  a  reasonable  opportunity  to  obtain 
and  study  the  facts.  Thereafter  see  it 
through  if  at  all  possible,  unless  fresh 
evidence  makes  it  folly  to  persist.  Ob- 
viously the  extremes  of  bullheadedness 
and  dogmatism  should  be  avoided,  but 
remember  that  reversed  decisions  will 
be  held  against  you. 

Don't  he  tuiiid — speak  up — express 
yourself  and  promote  your  ideas.  Every 
young  man  should  read  Emerson's  essay 
on  "Self  Reliance."  Too  many  new 
men  seem  to  think  that  their  job  is 
simply  to  do  what  they're  told  to  do, 
along  the  lines  laid  down  by  the  boss. 
Of  course  there  are  times  when  it  is 
very  wise  and  prudent  to  keep  your 
mouth  shut,  but,  as  a  nde,  it  pays  to 
e\pres>  your  point  of  \  iew  whenever 
you  can  contribute  sometiuiig.  The 
quiet  mouse\-  iiuii\idual  wiio  says  noth- 
ing is  usually  credited  with  having 
nothing  to  say. 

It  frequently  happens  in  any  sort  of 
undertaking  that  nobody  is  sure  of  just 
iiow  the  matter  ought  to  be  handled ; 
it's  a  question  of  selecting  some  kind  of 
program  with  a  reasonable  chance  of 
success.  This  is  commonly  to  be  observed 
in  engineering-office  conferences.  The 
first  man  to  speak  up  with  a  definite 
ami  plausible  proposal  has  better  than 
an  even  chance  of  carrying  the  floor, 
provided  only  that  the  scheme  is  definite 
and  plausible.  (The  "best"  scheme 
usuall\-  cannot  be  recognized  as  such  in 

NOVEMBER,  1945 


advance).  It  also  happens  that  the  man 
who  talks  most  knowingly  and  confi- 
dently about  the  matter  will  very  often 
end  up  with  the  assignment  to  carry  out 
the  project.  If  you  do  not  want  the  job, 
keep  your  mouth  shut  and  you'll  be 
overlooked,  but  you'll  also  be  overlooked 
when  it  comes  time  to  assign  larger 
responsibilities. 

Before  asking  for  approval  of  any 
major  action,  hare  a  definite  plan  and 
program  icorked  out  to  support  it.  Ex- 
ecutives very  generally  and  very  proper- 
ly will  refuse  to  approve  any  proposed 
undertaking  that  is  not  well  planned 
and  thought  through  as  regards  the 
practical  details  of  its  execution.  Quite 
often  a  voung  man  will  propose  a  proj- 
ect without  having  worked  out  the 
means  of  accomplishing  it,  or  weighing 
the  actual  advantages  against  the  diffi- 
culties and  costs.  This  is  the  difference 
between  a  "well-considered"  and  a 
"half-baked"  scheme. 

Strii'e  for  eonsiseness  and  clarity  in 
oral  or  icritten  reports.  If  there  is  one 
bane  of  an  executive's  existence,  it  is 
the  man  who  takes  a  half  hour  of  ram- 
bling discourse  to  tell  him  what  could 
be  said  in  one  sentence  of  twenty  words. 
There  is  a  curious  and  widespread  ten- 
dency among  engineers  to  surround  the 
answer  to  a  simple  question  with  so 
many  preliminaries  and  commentaiies 
that  the  answer  itself  can  hardly  be 
discerned.  It  is  so  difficult  to  get  a  di- 
rect answer  out  of  some  men  that  their 
usefulness  is  thereby  greatly  diminished. 
The  tendency  is  to  explain  the  answer 
before  answering  the  question.  To  be 
sure,  very  few  questions  admit  of  sim- 
ple answers  without  qualifications,  but 
the  important  thing  is  to  state  the  crux 
of  the  matter  as  succinctly  as  possible 
first.  On  the  other  hand,  there  are  times 
when  it  is  very  important  to  add  the 
pertinent  background  or  other  relevant 
facts  to  illuminate  a  simple  statement. 
The  trick  is  to  convey  the  maximum  of 
significant  information  in  the  mininunn 
time,  a  valuable  asset  to  any  man. 

An  excellent  guide  in  this  respect 
may  be  found  in  the  standard  practice 
of  newspapers  in  printing  the  news. 
The  headlines  give  ninety  per  cent  of 
the  basic  facts.  If  you  have  the  time 
and  the  interest  to  read  further,  the  first 
paragraph  will  give  you  most  of  the 
important  particidars.  Succeeding  para- 
graphs simply  give  details  of  progres- 
sively diminishing  sigiu'ficance.  To  fit 
an  article  into  available  space,  the  editor 
simply  lops  off  paragraphs  from  the 
rear  end,  knowing  that  relatively  little 
of  importance  will  be  lost.  You  can 
hardly  do  better  than  to  adopt  this 
method  in  your  own  reports,  presenting 
vour  facts  in  the  order  of  importance, 
as  if  v'ou  nu'ght  be  cut  oft   anv  nuinite. 

lie  extremely   careful  of  the  accuracy 


of  your  statements.  This  seems  almost 
trite,  and  yet  many  engineers  lost  the 
confidence  of  their  superiors  and  associ- 
ates by  habituallv'  guessing  when  they 
do  not  know  the  answer  to  a  direct 
question.  It  is  certainly  important  to  be 
able  to  answer  questions  concerning  your 
responsibilities,  but  a  wrong  answer  is 
worse  than  no  answer.  If  you  do  not 
know,  say  so,  but  also  say,  "I'll  find 
out  right  away."  If  you  are  not  certain, 
indicate  the  exact  degree  of  certainty 
or  approximation  upon  which  your  an- 
swer is  based.  A  reputation  for  depend- 
ability and  reliability  can  be  one  of 
your  most  valuable  assets. 

This  applies,  of  course,  to  written 
matter,  calculations,  etc.  as  well  as  to 
oral  reports.  It  is  definitely  bad  busi- 
ness to  submit  a  report  to  the  boss  for 
approval  without  first  carefully  check- 
ing it  yourself,  and  yet  formal  reports 
are  sometimes  returned  in  full  of  glar- 
ing errors  and  omissions. 

In  Relation  to  His  Boss 

Every  executive  must  knoic  ichat's 
going  on  in  his  hailiivick.  This  principle 
is  so  elementary  and  fundamental  as  to 
be  axiomatic.  It  follows  from  the  very 
obvious  fact  that  a  man  caiuiot  possibly 
manage  his  business  successfullv'  unless 
he  knows  what's  going  on  in  it.  It  ap- 
plies to  minor  executives  and  other  in- 
dividuals charged  with  specific  respon- 
sibilities as  well  as  to  department  heads. 
No  one  in  his  right  mind  will  denv  the 
soundness  of  the  principle  and  yet  it  is 
very  commonly  violated  or  overlooked. 
It  is  cited  here  because  several  of  the 
ndes  which  follow  are  concerned  with 
specific  violations  of  this  cardinal  re- 
quirement. 

Do  not  overlook  the  fact  that  you're 
liorking  for  your  boss.  This  sovnuis 
simple  enough,  but  some  engineers  never 
get  it.  Hy  all  means,  you're  working  for 
society,  the  company,  the  department, 
your  family,  and  yourself,  but  primarily 
\ou  should  be  working  for  and  through 
your  boss.  And  your  boss  is  your  inune- 
di.ite  superior,  to  whom  \ou  rep(Ut  di- 
rectlv'.  As  a  rule,  vou  can  serve  all 
other  ends  to  best  advantage  by  working 
for  him,  assunung  that  he's  approxi- 
matelv  the  man  he  ought  to  be.  It  is  not 
uncommon  for  young  engineers,  in  tiieir 
impatient  zeal  to  get  things  done,  to 
ignore  the  boss,  or  attempt  to  go  over 
or  around  him.  Sometimes  they  mo\e  a 
little  faster  that  way,  for  a  while,  but 
sooner  or  later  they  fiiul  that  such 
tactics  caiuiot  be  tolerated  in  a  large 
organization.  Generally  speaking,  you 
caruiot  get  by  the  boss;  he  determines 
your  rating  and  he  rates  you  on  your 
ability  to  co-operate,  among  other  things. 
Resitles,  most  of  us  get  more  satisfac- 
tion out  of  our  jobs  when  we're  able 
to  give  the  boss  our  personal  loyalty, 
with  the  feeling  that  we're  helping  to 
get  the  nuiin  job  doru'. 

(Continued  on   Page  24) 
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Development  of  U.  of  I.  Airport 


By  JIM  BECKER 


UNIVERSITY    OF    ILLINOIS    AIRPORT 


During'  till'  ]it'n'oil  following  World 
\V';ir  1,  a  iin-dt  ileal  of  pressure  was 
cxcrteil  oil  the  I'niversity  for  the  estab- 
lishment of  a  program  which  would 
provide  a  comprehensive  education  in  the 
field  of  aeronautical  engineering.  At 
that  time,  however,  it  was  felt  that  the 
field  of  aviation  had  not  grown  to  the 
point  where  the  development  of  such 
a  program  was  warranted,  either  scho- 
lastically  or  financially.  University  offi- 
cials thought  it  best  to  wait  until  avia- 
tion had  reached  a  more  mature  stage. 

The  beginning  of  World  War  II  and 
the  inception  of  "blitz"  tactics  by  the 
Cierman  airforce  plainly  proved  that  avi- 
ation was  going  to  be  a  field  of  para- 
mount importance.  With  this  in  mind, 
the  University  set  about  to  secure  the 
necessary  facilities  to  provide  an  educa- 
tional program  in  aeronautics  suitable 
in  times  of  peace  or  war.  It  was  then 
that  the  University  of  Illinois  Airport 
received  the  approval  of  the  War,  Navy 
and  Commerce  Board  of  the  United 
States. 

With  a  wide  scope  of  operations  in 
mind,  the  University  of  Illinois  Airport 
was  designed  according  to  Army  Air 
Force  standards  rather  thaji  to  the  less 
rigid  standards  for  municipal  airports 
as  required  by  the  Civil  Aeronautics 
Administration.  Consequently,  the  Uni- 
versity received  the  fidl  cooperation  of 
the  Army  Air  Forces.  It  is  now  possible 
to  convert  the  field  into  an  adequate 
((jontijuii  il  OH   Fiun    .-^4) 
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THE  TECHNOGRAPH 


HEADS  GOT  TOGETHER 


RESULT:  MORE  TRANSCONTINENTAL  TELEPHONE  CIRCUITS 


With  wire  scarce  and  wartime  calls 
increasing,  telephone  engineers  made 
existing  pairs  of  long  distance  wires 
carry  nearly  four  times  as  many  calls  as 
before.  This  was  done  through  installa- 
tion of  additional  carrier  equipment, 
rt'fjuiring  closer  spacing  of  the  wires  on 
the  line  and  transpositions  at  shorter 
intervals. 

Three  pairs  on  the  Southern  Trans- 


continental Route  were  rearranged,  and 
in  a  430-mile  section  this  had  to  be  done 
while  keeping  the  urgently  needed  wires 
in  service  all  the  time.  To  do  this,  new 
tools  and  new  methods  had  to  be  de- 
vised in  the  laboratories  and  on  the  job. 
This  is  another  among  many  examples 
of  how  Bell  System  teamwork  and  en- 
gineering skills  maintained  telephone 
service  under  wartime  conditions. 


BELL  TELEPHONE  SYSTEM 


NOVEMBER,  1945 
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''John!  you're  so  clever 


By  ARNIE  LITMAN,  Met.  '47 


.M(i>t  l;i\mcn  toiisidcr  tlic  ciiiiinccr 
as  a  latluT  deep  person,  not  talkiiij; 
much  and  when  talkiiif;  at  all,  usually 
discussitig  new  dexelopnients  in  steam 
turbines  nv  designs  ot  trusses  or  some 
such  seemingly  dull  subject.  On  the 
college  campus,  this  .attitude  is  again 
reflected. 

Joe  is  fixing  up  his  friend  IJill  for 
a  blind  date.  .Margie,  the  girl,  asks  for 
facts  about  said  prospective  date,  joe 
sa\  s : 

"Oh,  he's  tall,  dark,  taking  EE, 
and—" 

"Oh!"  .Margie  muiniurs,  "come  to 
think  of  it,  1  believe  I'll  be  going  to 
Chicago  next  weekend."  "There'll  be  no 
dull  evenings  for  me  this  semester," 
.Margie    later    tells    her   girl    friend. 

Thus  Margie  feels  that  the  basic  re- 
quirement for  a  good  date,  a  sense  of 
humor,  is  lacking  in  said  prospective 
date. 

Whether  or  not  the  engineer  has  a 
.sense  of  humor  is  not  the  question  in- 
volved nor  the  piirpo.se  of  this  article. 
Everybody  has  an  inherent  sense  of  hu- 
mor, but  the  lengths  to  which  one  uses 
this  .sense  vary  greatly.  However,  this 
article  is  to  acquaint  the  reader,  engi- 
neer or  otherwise,  with  the  basic  types 
of  humor  and  thus  improve  his  social 
status  on  campus.  If  he  is  fortunate 
enough  to  know  these  facts,  it  is  hoped 
that  this  will  review  and  supplement  his 
knowledge. 

Now,  first  of  all,  what  is  humor? 
Milton  Wright  defines  humor  as  the 
state  of  affairs  that  is  enjoyably  incon- 
gruous. A  sense  of  humor  is  an  alert 
recognition  and  enjoyment  of  something 
incongruous.  The  essential  element  in 
humor  is  that  it  must  be  enjo\able.  We 
must  be  agitated  just  enough  to  be 
tickled,  but  not  enough  to  feel  pain. 
The  sense  must  overcome  any  other 
emotion,  such  as  pain,  anger,  sympathy, 
etc.  That  is,  >'ou  must  be  in  the  mood 
for  laughter.  Now,  take  the  following 
bit  of  humor: 

(iracie:  I  did  the  silliest  tlu'ng  toda\. 
}  dropped  the  baby's  blanket  out  the 
window. 

( leorge :  That  was  careless.  The  baby 
is  likely  to  catch  pneumonia. 

(iracie:  Oh,  no,  he  won't.  He  was  in 
the   blanket. 

H  you  were  a  great  lover  of  babies 
or  the  baby  was  your  own,  you  would 
not  see  anything  humorous  in  this  joke. 
Nor  would  you  see  anything  fuim\'  if 
you  were  Mrs.  Schnitzle  in  the  follow- 
ing excerpt  from  Henny  Cerf's  Pockit 
Bonk  of  Jokes. 

An  excited  lad\-  burst  into  Mrs. 
Schnit/.le's  btiudoir. 


"\'()ur  son.  Mis.  Schnit/.le!"  she 
cried,    "your  son  !  " 

"What  about  my  son  ?  "  demanded 
Mns.    Schnit/le. 

".All  the  kids  were  phuing  a  game, 
Mrs.  Schnit/le,  to  see  who  could  lean 
out  of  the  window  the  f.irthest  and 
your  son  won.  " 

li  you  had  had  a  party  one  evening 
and  the  next  day  a  fellow  came  up  to 
you  and  said,  "Boy,  was  that  a  spread! 
The  wine  Howed  like  glue,"  you  would 
not  be  inclined  to  laugh.  By  the  way, 
that  joke  is  the  Billy  House  variety. 

Now,   a.ssuming  that  your  only  emo- 
tion is  to  laugh,  there  are  definite  types 
of    humor    which    you    may    laugh    at. 
These    are    just    divisions    of    surprises 
according  to  ^Vlilton  Wright. 
How    right! 
How  wrong! 
How  silly! 

lender  each  one  of  these  divisions  are 
the  seven  kinds  of  jokes. 
These  classes  are: 
The  pun 
The  insult 
Sex 

Family  life 
The    turning   table 
The  odd  combination 
News 
An  example  of  the  pure  "how  right" 
joke  comes   from   Bob   Burns: 

"Uncle  Slug — that's  my  diinkin' 
uncle — got  a  job  in  a  brcwr\.  1 
don't  know  how  he  got  it,  because 
he  hasn't  been  able  to  talk  plain 
enough  to  tell  me.  But  he  got  home 
at  midnight  the  other  night  and 
just  as  he  walked  up  to  look  at 
the  cuckoo  clock,  the  cuckoo  popped 
out  and  cuckooed  four  times — then 
got  a  whiff  of  Uncle  Slug's  breath 
and  hiccuped  the  other  eight." 
We  realize  in  this  joke  on  how  right 
it  is  that  things  should  be  like   that. 

The  "how  wrong"  type  of  joke  can 
be  illustrated  b\-  this  bit  from  The  Bc/i- 
lintr.   Camp   Beale,   California: 

She:  "Kiss  me  once  more  like  that 
and    I'm   yours   for  life." 

(71 :  "Thanks  for  the  warning.  " 
Stoopnagle     and     Bud     illustr.ite     the 
pure    "how    silly"    type: 

Farmer    Biul :    Say   Colonel,    a    f\uiny 

thing  happened  here  in  the  store 
Farmer    Stoopnagle:     Whaddve    do? 

Make  a  sale? 
Bud:  Nope.  A  feller  named  Ed  Sal- 
tcrs  come  in  day  befoie  yesterda\ 
with  an  onion  stuck  in  his  vest 
pocket.  Yesterday  he  come  in  again 
and  he  had  another  onion  stuck 
in  his  vest  pocket.  Today  when  he 
came  in   he  had   a    radish  stuck  in 


his  vest  pocket. 

I  .says,  "Fer  gosh  sakes!  Win  ye  got 
that  there  radish  in  yer  vest  poc- 
ket?" What  d'ye  suppose  he  said? 

Stoopnagle:    "I   give   up." 

Bud:  He  says,  "I  couldn't  find  no 
onion   to   put   there." 

This  joke  is  like  jumping  into  a  swim- 
nu'ng  pool  without  any  water  in  it. 
There  is  nothing  to  hang  on  to  and  \ou 
fall  ilown  deeper  and  deeper  until  you 
finallv  realize  the  absurdity  of  it. 

Now,  we  shall  delve  into  the  finer 
points  of  the   "da.sses." 

First,  the  pun:  From  Mr.  Wright 
again  : 

Who  keeps  house  for  the  lighthouse 
keeper  when  the  lighthouse  keeper's 
daughter's  doing  light  housekeep- 
ing? 

The    insult    and    .Mr.    Wright: 
"Is  it    really  true  that  you  are  a  \eter- 

inarian  ?" 
"Yes,  I  am.  Are  you  ill? 

Sex:  A  large  number  of  the  more 
modern  jokes  fall  in  this  category: 

"But  papa,  if  God  makes  some  girls 
brunettes,  and  makes  some  girls 
blondes,  who  makes  the  red-headed 
girls?" 

"You  know?"  replied  the  Papa  ab- 
sently, "I've  often  wondered." 

Family  life.  A  favorite  of  Bennx 
Cerf: 

Mr.  and  Mrs.  Williams'  happy  mar- 
ried life  almost  went  on  the  rocks 
because  of  the  presence  in  the  house 
hold  of  old  L'ncle  Ezra.  For  twelve 
long  years  he  lived  with  the  Wil- 
liamses,  always  crotchety,  always 
demanding,  always  the  first  one  at 
the  table  at  mealtimes.  FinalK  the 
old  man  caught  double  pneumonia 
,ind  died.  On  the  way  back  from 
the  cemetery,  Mr.  Williams  told 
his  wife  that  he  had  a  confession 
to  make.  "Darling,"  he  said,  "if 
I  didn't  love  you  so  much,  I  don't 
tliink  I  ever  could  have  stood  hav- 
ing your  Uncle  Ezra  in  the  house 
all  that  time." 
His    wife    looked    at    him    aghast.    "My 

Uncle  Ezra!"  she  cried.  "I  thought 
he  was  your  Uncle  Ezra." 

The  turning  table:  A  favorite  of  the 
radio  comedians  and  of  Benny  Cerf: 

A  casting  director  of  a  big  Hollywod 
studio  was  interrupted  by  his  secre- 
tary, who  said,  "there  is  a  man  out- 
side who  insists  \ipon  seeing  you 
immediately." 

"What  does  he  do?"  said  the  casting 
director. 

"He  tells  me,"  said  the  .secretar\', 
"that  he  specializes  in  sticking  his 
right  arm  into  the  lion's  cage  in 
big  jungle    picturees." 

"That  soimds  interesting,"  said  the 
director.  "What  does  he  call  him- 
self?" 

"lycfty,"  said  the  secretary. 

((Ujntiniiid  on  Piu/c  26) 
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THE  FLAME  THAT  CUTS 


^^cbi^^  ^^^^c)^& 


The  operating  iuhsidiarics  of 

Air  Reduction  Company,  Inc. , 

are: 

AIR  REDUCTION  SALES  COMPANY 

MAGNOLIA  AIRCO  GAS  FRODUCTS  CO. 

Industrial  Gases,  Welding  and 

Cutting  Equipment 

NATIONAL  CARBIDE  CORRORATION 
Calcium  Carbide 

PURE  CARBONIC,  INCORPORATED 
Carbonic  Gas  and  "Dry-Ice" 

THE  OHIO  CHEMICAL  S  MFG.  CO. 

Medical  Gases  — Anesthesia 

Apparatus — Hospital  Equipment 

WILSON  WELDER  i  METALS  CO.,  INC 
Arc  Welding  Equipment 

..IRCO  EXPORT  CORPORATION 
'nternotionol  Soles  Representa- 
tives of  these  Companies 


Men-of-war  that  "died"  at  Pearl  Harbor  lived  again  to  fight  at  Oniaha 
beach  and  Leyte.  No  small  measure  of  credit  for  their  resurrection 
belongs  to  the  modern  techniques  of  underwater  cutting  with  the 
oxy-hydrogen  flame  and  underwater  welding  with  tiie  electric  arc. 
These  methods  are  serving  the  nation's  needs  in  wartime,  and  are  also 
opening  the  way  to  new  peacetime  accomplishments  in  submarine 
salvage  and  construction. 

Air  Reduction  has  played  a  leading  part  in  designing  and 
manufacturing  equipment  for  underwater  cutting,  as  part  of  its 
program  of  progress  which  has  given  the  world  many  new 
developments  in  welding,  cutting  and  other  related  methods  for 
modern  metal-working. 

AIR  REDUCTION 

60  East  ^2Hd  Street,  New  York  ij,  N.  Y. 


NOVEMBER,  1945 
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HI-SPEED 

FIREIESS  C00KER1 
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NEW  FACTS  ABOUT  A-CS  WORK  WITH  INDUCTION  HEATING- 
ANOTHER  TEST  OF  OUR  ABILITY  TO  SOLVE  PROBLEMS  IN  ANY  FIEi 


FURNACE  BOX 
CRUCIBLE 


METAL  CHARGE 


Inside  view  of  Induction 
Furnace  showing  important 
application  of  Industry's 
newest  electronic  tool  — 
Allis-Chalmers  Mercury  Arc 
Converter  which  supplies 
essential  high-frequency 
current  to  induction 
heating  coil. 


Current  in  coil 

nduces  heat  within 

metal  charge 


/4  Vz  % 

LOAD         LOAD        LOAD 
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Today — alii'iuiy  applied  to  induc- 
tion furnaces,  prodiiciiif?  the  energy 
that  makes  metals  melt  in  their 
(iwii  heat  with  great  savings  of  time 
and  power  —  is  an  amazing  elec- 
tronic device  made  by  A-C! 


2 


First  applied  to  induction  heating 
by  Allis-Chahners,  the  Mercury 
Arc  Converter  has  proved  superior 
in  many  ways  to  conventional  ro- 
tating equipment — for  instance  «/cps 
■up  efficiency  6  to  12%  (see  graph). 
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Other  advantages  of  the  ("on 
and  induction  heating:  clean 
ibie,  easy  to  operate  and  c( 
Engineers  predict  for  tl 
many  new  industrial  possil 
in  widely  divergent  fields! 


In  other  industrial  fields,  A-C  en- 
pinccring  has  been  equally  alert. 
To  balance  and  control  power  ac- 
cnrately  for  special  steel  mill  opera- 
tions, we  developed  the  "Regulex" 
Exciter  Set.  above. 
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The  "Regulex"  Control  helps  speed 
output  of  steel  wire  for  bridge 
cables  .  .  .  regulates  electrode  posi- 
tion in  electric  furnaces — means 
extra  "heats,"  more  special  alloy 
steel  for  peacetime  use! 
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Wherever  clicinicais  aie  processed 
for  drugs,  plastics,  .synthetic  rub- 
ber, you're  apt  to  find  other  im- 
portant A-C  developments  at  work 
— special  pumps,  sifters,  scrubbers 
and  rotary  kilns. 


^^^^^^^■B 
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The  .same  is  true  of  the  mining  and 
cement  making  fields.  We  outfit  en- 
tire j)rocessing  plants  —  make  the 
world's  most  complete  line  of  crush- 
ers, grinders,  screens  and  other 
basic  industry  equipment. 


s 


Our  new  tecliniqucs,  learned  in  war, 
will  work  for  better  peacetime  liv- 
ing! Postwar  homes,  cars,  food, 
clothing — all  will  be  made  faster, 
cheaper  and  better  thanks  to  A-C 
"know-how"  in  manv  fields. 
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Wliat's  your  technical  ]irobleni? 
Our  staff  of  experts  can  assist  your 
engineers  .  .  .  offer  careful,  skilled 
analysis — new  machines  and  meth- 
ods to  help  speed  output,  meet 
keen  competition.  Call  us. 


Allis-Ciia!mers  Manufacturing  Company.  Milwaukee  1,  Wisconsin 


ft  "Pimi  STUDY"  YOURS  FOR  THE  ASKING! 

iw  on  our  Vast  Experience  for  Help  in  Solving  Manufacturing  and 
iembly  problems.  We  offer  any  industry  Cooperative  Engineering 
ivice — the  World's  widest  Range  of  Major  Industrial  Equipment! 


jl.M    HFA'KKR 
Kdilor 


BROWNING  JACOBS 

Associate  E/litor 


Al.l.KN  ORMSHEE 
Jssislrii:/  EtitlDf 


To  Whom  it  May  Concern 


Wc  are  about  to  bi'f;iii  our  61  st  year  ot 
publishing.  It  seems  to  us  tliat  it  uii^ht  be  a 
^ood  idea  to  start  tliis  year  witli  some  sort 
of  a  ^:oai  in  \  iew ;  a  fr<>al  that  ^oes  a  bit 
deeper  than  putting  out  a  magazine  each 
niontli.  In  attempting  to  put  together  tliis 
issue,  we  liave  run  into  a  problem  which 
certairdy  does  not  exist  in  this  University 
alone,  but  one  which  has  been  encountered 
by  a  number  of  the  ECMA  publications. 
As  such,  it  seems  fitting  that  we  should  bring 
it  up  here.  To  put  it  shortly,  our  aim  is  to 
find  a  .solution  to  this  problem,  nameh',  to 
promote  a  greater  spirit  of  cooperation  be- 
tween the  ECMA  publication  staffs  and  the 
engineering  college  faculty. 

We  feel  that  it  is  within  the  power  of 
these  publications  to  help  establish  the  pres- 
tige of  the  college  from  which  they  eminate. 
'Ehis  can  be  done  only  if  the  magazine  is  a 
good  representation  of  the  students  and  fac- 
ult\'.  Essentially  we  are  a  student  publication. 
i?ut  we  are  also  a  l'ni\ersit\'  publication. 
Since  this  is  so.  it  would  seem  oid\  natural 
that  the  faculty  .should  play  a  part  in  the 
editorial  end  of  each  issue.  Some  of  tlie  best 
men  in  each  engineering  field  are  represented 
by  the  members  of  the  faculty.  Consequently. 
the\'  are  a  valuable  source  of  contribution, 
not  onl\-  to  the  magazines,  but  to  industry 
,is  well.  .Articles  written  by  these  men  are  not 
d<ine  with  the  idea  of  obtaining  personal 
protigc.  riu'N  are  written  with  the  idea  of 
benetiting    the    |irofession    ot    engineering    as 


a  whole.  We  feel  that  at  least  one  of  these 
articles  per  issue  is  a  valuable  a.sset  to  any 
magazine. 

In  the  past  few  months  we  have  met  «ith 
a  great  deal  of  indifference  toward  the 
ECMA  publications.  In  some  cases  we  ha\e 
found  ab.solute  refusal  "to  have  anything  to 
do  with  them."  This  hardly  seems  condu- 
ci\e  to  the  publication  of  a  good  magazine 
or  to  the  establishment  of  a  good  reputation 
for  the  school.  For  the  most  part  we  have 
found  a  "lack  of  time  '  which  may  or  may 
not  be  a  good  excuse.  This  much,  however, 
is  plainly  seen.  A  small  number  of  closely 
cooperati\e  people,  each  doing  a  little,  can 
be  far  more  effective  than  one  person  doing 
the  whole  job,  especially  when  tlie  duties 
involved  are  of  different  skills.  Onh'  a  small 
amount  of  the  wealth  of  knowledge  avail- 
able in  an  engineering  college,  if  put  to  the 
|iroper  use,  could  go  a  long  wa>  in  bettering 
the  college  reputation  and  the  I'.CMA 
publications. 

Speaking  indi\idually  as  the  l/liiiuls  'I'kIi- 
it()//riiph  we  would  like  to  extend  our  sincere 
gratitude  to  those  faculty'  members  who  have 
contributed  their  time  and  effort  to  this 
issue.  We  would  greatly  appreciate  this  same 
cooperation  from  other  faculty  members  who 
have  refused  or  contemplate  refusing  to  help 
out.  The  'ri(  h/ifii/rriph  would  like  to  help 
establish  the  fact  that  the  I  ni\ersit\  of 
Illinois  Engineering  College  is  one  of  the 
best  in  the  country. 


61  ST  YEAR  OF  PUBLICATION 
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£adA;  ^Cacbcth  needed 

an  electric  washind-  machfi 


'» 


me 


ADY  MACBETH  was  the  original  lather  lady!  She  hated  spots.  A  "Damned  Spot"  .  . 
to  be  exact.  In  fact  it  was  a  tell-tale  spot  of  blood  that  caused  her  downfall, 
^^^   according  to  Will  Shakespeare,  the  w.k.  Bard  of  Avon.  All  Lady  Macbeth  needed  was 
't^?^^    some  peroxide,  cold  water  and  an  electric  washing  machine  ...  to  change  her  destiny. 

All  the  various  elements  of  an  electric  washing  machine,  yes,  even  all  the  aluminum  was  on  earth 

when  Lady  Macbeth  delivered  her  famous  soliloquy  to  the  bleak  Scottish  moors  .  .  .  but 
the  best  kilted  necromancers  of  her  Highland  Court  lacked  the  "know-how"  to  imaginecr  them. 

We  invented  the  word  "Imagineering"*  to  describe  how  Alcoa,  and  other  great 
groups  of  technicians  go  about  the  job  of  supplying  the  methods,  materials 
and  machines  of  modern  life. 

Today  .  .  .  "\'outh  laments  that  there  are  no  new  lands  to  discover,  no  new  frontiers  to  cross. 
And  yet,  in  the  uncharted  kingdom  of  the  mind,  hardy  pioneers  are  daily  spanning 
new  horizons  in  the  twin  fields  of  invention  and  adaptation.  Aluminum  offers  exciting  new 

opportunities  to  every  intrepid  Imagineer  .  .  .  who  seeks  new  industrial  worlds  to  conquer. 

ALUMINUM   COMPANY   OF   AMERICA 

Gulf  Building,  Pittsburgh  19,  Pa. 

*Innagineering  equals  the  union  of  imagination,  man's  oldest  mental  ilevclop- 
ment,  and  engineering  his  newest.  Together  they  are  the  key  to  pruqress. 


■^ 


NOVEMBER,  1945 


23 


/>'(  lis  /^iirlu  iilin  i:s  yni  uni  in  tin 
ulnlion  of  yiiir  /io,s.  lii  it^  cHcit  upun 
Miur  career,  this  is  second  in  iniportaiice 
iiiiK  to  the  selection  ot  proper  parents. 
In  most  en;zineeriiif;  or};anizations  the 
inlluence  ot  the  senior  enj;ineer,  or  e\en 
tlie  section  head,  is  a  major  factor  in 
mohliiifi  the  profe.ssioiial  character  ol 
\()un};iT  ciifiincers.  Lon};  before  the  da\s 
of  uni\ersities  and  textbooks,  master 
craftsmen  in  all  the  arts  absorbed  their 
skills  by  apprenticeship  to  master  crafts- 
men. It  is  \er\  much  as  in  the  fjame 
of  t;olf  ;  a  hej;inner  who  constantly  pla\s 
in  company  with  "dubs"  is  very  apt  to 
remain  a  "dub"  himself,  no  matter  how 
faithfully  he  studies  the  r\des,  whereas 
even  a  few  rounds  with  .i  "pro"  will 
impi'ove  a  novice's  game. 

Hut,  of  course,  it  is  not  alw.us  pos- 
sible to  choose  your  boss  ad\iseill\. 
What  if  he  turns  out  to  be  somewhat 
less  than  half  the  man  he  ought  to  be? 
There  are  only  two  proper  alteinati\es 
open  to  you;  iti)  accept  him  as  the  rep- 
resentative of  a  higher  authority  and 
execute  his  policies  and  directives  as 
effectively  as  possible,  or  Ih)  transfei 
to  some  other  outfit  at  the  first  oppor 
tunity.  A  great  deal  of  mi.schief  can  be 
done  to  the  interests  of  all  concerned 
(including  the  company)  if  some  othcr 
alternative  is  elected,  particularh  in  the 
case  of  younger  men.  Consider  the  dam- 
age to  the  efficiency  of  a  military  luiit 
when  the  privates,  disliking  the  leader, 
ignore  or  modify  orders  to  suit  their  in- 
dividual notions!  To  be  sure,  a  business 
organization  is  not  a  military  machine, 
but  it  Is  not  a  mob,  either. 

Oik  (if  llic  first  thinys  ynu  ni^c  yiir 
/iiiss  is  III  kcct<  hint  infoniicd  nf  all  sii/- 
iiifiiiint  liivcl'j/tiiicnts.  This  is  a  corol- 
lary of  the  preceding  rules:  An  executive 
must  know  what's  going  on.  The  main 
question  is:  How  much  must  he  know 
— how  many  of  the  details?  This  is 
always  a  difficult  matter  for  the  new 
man  to  get  straight.  Many  novices  hesi- 
tate to  bother  the  boss  with  too  many 
reports,  and  it  is  certainly  tiue  that  it 
can  be  overdone  in  this  direction,  but  in 
by  far  the  majority  of  ca.ses  the  execu- 
tive's problem  is  to  extract  enough  infor- 
mation to  keep  adequately  posted.  I' or 
every  time  he  has  to  say,  "Don't  bother 
me  with  so  man\  details,"  there  will  be 
three  times  he  will  say,  "Why  doesn't 
someone  tell  me  these  things?"  Hear  in 
mind  that  he  is  constantly  called  upon 
to  account  for,  and  explain  your  activi- 
ties to  the  "higher-ups,"  as  well  as  to 
co-ordinate  these  activities  into  a  larger 
plan.  In  a  nutshell,  the  rule  is  there- 
fore to  gi\e  him  proniptK  all  the  in- 
formation he  needs  for  tlu-.e  two 
purposes. 

IVhatcvir  the  I'uss  iviints  iloiii  Inkis 
top  priority.  You  may  think  you  h.ue 
more  important  things  to  do  first,  hut 
unless  you  obtain  permission  it  is  \isually 

24 


unwise  to  put  an\  other  pr(]jcct  .-ihead 
of  a  specific  assignment  trnni  \('>"'  ""  " 
boss.  As  a  ride,  he  has  good  reasons  for 
wanting  his  job  done  iion-.  and  it  is  apt 
to  ha\e  a  great  deal  more  bearing  upon 
\o\n-  rating  than  less  conspicuous  proj- 
ects which  may  appear  more   urgent. 

.Also,  make  a  note  of  this:  If  \ou  aic 
instructed  to  do  something  .-md  \ou 
subseiiuently  decide  it  isn't  worth  doing 
(in  \iew  of  new  data  or  events)  do 
not  just  let  it  die,  but  inform  the  boss 
of  your  intentions  and  reasons.  Neglect 
ot  this  point  has  caused  trovible  on  more 
than  one  occasion. 

Do  not  he  too  iiiixioiis  to  follon'  tin 
/loss'  Inid.  This  is  the  other  side  of  the 
matter  covered  by  the  preceding  rule. 
An  undue  subservience  or  deference  to 
the  department  head's  wishes  is  fairly 
common  among  young  engineers.  A  man 
with  this  kind  of  physchology  may: 

1  Plague  the  boss  incessantly  for  min- 
ute directions  and  approvals. 

2  Surrender  all  initiative  and  depend 
upon  the  boss  to  do  all  of  his  basic 
thinking  for  him. 

,1  Persist  in  carrying  thiough  a  de- 
sign or  a  program  even  after  new  evi- 
dence has  proved  the  original  plan  to 
be  wrong. 

This  is  where  an  engineering  organ- 
ization differs  from  an  army.  In  gen- 
eral, the  program  laid  down  by  the 
department  or  section  head  is  tentative, 
rather  than  sacred,  and  is  intended  to 
serve  only  until  a  better  program  is 
proposed  and  approved. 

The  rule  therefore  is  to  tell  yoiu' 
boss  what  you  have  done,  at  reasonable 
intervals,  and  ask  his  approval  of  any 
well-considered  and  properly  planned 
deviations  or  new  projects  that  you  may 
have   conceived. 

Rc^^urdiuH  Relations  with  Associ- 
ates and  Outsiders 

\(Vtr  iiiviidr  the  domain  of  any  olhir 
divisions  aithoiit  tin  knoiclidiji  ami 
I  oiisi  III  of  the  ixct  uttvc  in  i  har//c.  1  his 
is  a  very  common  offense,  which  causes 
no  end  of  trouble.  Exceptions  will 
occur  in  respect  to  minor  details,  but 
the    rule    applies    particularly    to: 

1  The  employment  of  a  subordinate. 
Never  offer  a  man  a  job,  or  broach  the 
matter  at  all,  without  first  securing  the 
permission  of  the  boss.  Theie  niav  be 
excellent  reasons  why  the  man  should 
not  be  disturbed. 

2  Engaging  the  time  or  committing 
the  services  of  a  subordinate  for  some 
particidar  project  or  trip.  How  would 
yon  feel,  after  promising  in  a  formal 
meeting  to  assign  one  of  your  men  to 
an  urgent  project,  to  discover  that  some 
other  executive  had  had  the  gall  to  send 
him  on  an  out-of-town  trip  without 
,ittem|iting  to  notify  you.''  ^  et  it  h:is 
been   dune! 

.v  Dealings  with  customers  or  out- 
siders, with  particular  reference  to  mak- 


ing promises  or  commitments  involving 
another  division.  In  this  connection  bear 
in  mind  especially  that,  when  you  are 
in  the  "field"  or  the  "districts,"  \ou 
aie  in  the  premises  of  the  district  man- 
ager or  local  oft'ice,  and  tliat  all  t|•an^- 
actions  must  be  with  the  manager's  per- 
mission  just  as  if  you  were  in   h:s  home. 

4  Performing  any  function  assigned 
to  another  division  or  individual.  \  iola- 
tions  of  this  law  often  cause  bittei  re- 
sentments and  untold  mischief.  The  law 
itself  is  b;ised  upon  three  underlvifig 
principles: 

(a)  Most  people  strongly  dislike  bav- 
in;; anyone  "muscle"  into  their  territory, 
undermining  their  job  by  approproating 
their   functions. 

{//)  Such  interference  breeds  confu- 
sion and  mistakes.  The  man  in  charge 
of  the  job  usually  knows  much  more 
.ibout  it  than  you  do,  and,  even  when 
you  think  you  know  enough  about  it, 
the  chances  are  better  than  even  that 
vou'U   overlook  some   important   factor. 

((■)  Nine  times  out  of  ten  when 
vdu're  performing  the  other  fellow's 
functions  you're  neglecting  your  own. 
It  is  rarely  that  any  engineer  or  execu- 
tive is  so  caught  up  on  his  own  respon- 
sibilities that  he  can  aft'ord  to  take  on 
those  of  his  colleagues. 

There  is  a  significant  commentary  on 
this  last  principle  which  should  also  be 
observed:  In  general  you  will  get  no 
credit  or  thanks  for  doing  the  other  fel- 
low's job  for  him  at  the  expense  of  your 
own.  Hut  it  frequently  happens  that, 
if  vou  can  put  your  own  house  in  order 
first,  an  understanding  of  and  an  active 
interest  in  the  affairs  of  other  divisions 
will  lead  to  promotion  to  a  position  of 
greater  responsibility.  Many  a  man  has 
been  moved  up  primarily  because  of  a 
demonstrated  capacity  for  taking  care 
of  other  people's  business  as  well  as 
his  own. 

//;  a//  transactions  he  careful  to  "deal- 
in"  ci'cryonc  ulio  has  a  riyht  to  he  in. 
It  is  extremely  easy,  in  a  large  corpora- 
tion, to  overlook  the  interests  of  some 
division  or  individual  who  does  not  hap- 
pen to  be  represented,  or  in  mind,  when 
a  significant  step  is  taken.  \'erv  often 
the  result  is  that  the  step  has  to  be  re- 
tracted or  else  considerable  damage  is 
done.  Even  when  it  does  no  apparent 
harm,  most  people  do  not  like  to  be 
left  out  when  they  have  a  stake  in  the 
matter,  and  the  eft'ect  upon  morale  may 
be  serious. 

Of  course  there  will  be  times  when 
you  cannot  wait  to  stand  on  ceremony 
anil  you'll  have  to  go  ahead  and  "damn 
the  torpedoes."  Hut  vou  cannot  do  it 
with  impunity  too  often. 

Note  particularly  that  in  this  and 
the  preceding  item  the  chief  offense  lies 
in  the  invasion  of  the  other  man's  terri- 
tory without  his  knowledge  and  consent. 
(Continued  on   Pai/e  26) 

THE  TECHNOGRAPH 


RCA's  role  in  RADAR 


The  story  of  Rador— the  magic  beam  that  enabled 

•<:  the  United  States  Navy  to  sink  a  Jap  battleship 

_^       >.  eight  miles  away  at  night  .  .  .  that  helped  save 

e:      '•*^  England  in  her  darkest  hours  by  detecting  enemy 

planes  .  .  .  that  automatically  aims  guns  and  detects 

submarines  .  .  .  this  whole  story  is  now  officially  released. 

RCA  takes  this  opportunity  to  congratulate  the  Office  of 
Scientific  Research  and  Development,  the  Army  and  Navy  re- 
search laboratories  and  all  other  elements  of  the  radio  industry 
for  their  splendid  work  in  so  perfecting  Radar  that  it  became 
one  of  our  most  powerful  weapons  in  winning  the  war. 

Radar's  contributions  in  peacetime  will  be  equally  as  great  ...  in 

making  private  and  commercial  flying  even  safer  ...  in  detecting 

obstacles  at  sea  .  .  .  and  in  hundreds  of  other  wavs  vet  to  be  discovered. 


As  for  our  part  in  this  great  effort,  we  here  list  the  major  developments  in  Radar  cade  by  RCA 


1932 — RCA  Laboratories  originated  micro-wave  equipment, 
which  later  was  used  in  successful  radar  experiments. 
1934 — Echoes  were  obtained   with   micro-wave  equipment 
set  up  near  Sandy  Hook.  This  experiment  showed  for  the 
first  time  the  potentialities  of  micro-wave  radar. 

1935 — An  experimental  micro-wave  pulse  radar  system  was 
developed  by  RCA  Laboratories.  It  was  demonstrated  to  the 
Army  and  Navy  in  1936. 

1936  —  A  lower  frequency  high  power  radar  was  supplied  to 
the  Army  by  RCA. 

1937 — RCA  micro-wave  radar  was  used  to  scan  the  Phila- 
delphia skyline  with  cathode  ray  indication  essentially  the 
same  used  in  today's  newest  radar  sets. 

1937 — RCA  developed  an  airborne  pulse  radar.  This  equip- 
ment opeiated  very  satisfactorily  for  detecting  obstacles  such 
as  mountains,  and  was  also  invaluable  as  an  altimeter.  It 
was  demonstrated  to  the  Army  and  Navy  in  1937,  and  at 
their  request  was  classified  as  "secret." 

1938 — RCA  started  development  of  a  practical  akimeter 
employing  FM  principles.  This  and  the  RCA  pulse  altimeter 
later  became  standard  equipment  foi  the  Army,  Navy,  and 
the  British.  A  large  quantity  of  altimeters  of  these  types  have 
been  manufactured  for  controlling  the  height  of  paratroop 
planes  at  the  time  of  jumping,  tor  use  in  bombing  enemy 
ships,  and  lor  other  military  purposes. 

1938-9  — RCA  Victor  manufactured  the  first  radar  equipment 
purchased  by  the  Navy. 

1939-40— Twenty  high-power  sets,  based  on  the  Navy's 
design,  were  developed  and  installed  by  RCA  Victor  in  the 
Navy's  important  vessels. 

1940 — RCA  developed  and  built  tadar  apparatus  which  was 
especially  suited  for  use  on  destroyers,  and  apparatus  de- 
signed especially  for  submarines.  These  equipments  were 
among  the  earliest  procured  by  the  Navy,  and  have  proved 
very  successful. 


1940 — Experience  in  the  manufacture  of  vacuum  tubes 
made  it  possible  for  RCA  Victor  to  be  the  first  and  only 
manufacturer  in  the  United  States  to  produce  a  radar  tube 
developed  in  England.  RCA  also  produces  many  other  types 
of  radar  tubes,  including  the  cathode  ray  tubes  ot  which  RCA 
is  largest  manufacturer  in  the  world.  RCA's  unchallenged 
leadership  in  cathode  ray  tubes  for  radar  was  made  possible 
by  extensive  developments  in  television,  since  television,  too, 
requires  high  quality  cathode  ray  tubes. 

1941 — RCA  Victor  supplied  receivers  and  indicators  for  the 
type  of  radar  then  used  by  the  Army. 

1942 — Loran,  a  system  of  long-range  navigation,  was  manu- 
factuted  by  several  firms,  but  difficulties  were  encountered 
because  of  size  and  weight  of  the  receiver.  In  19-12  RCA 
Laboratories  undertook  the  design  of  a  simplified,  compact 
receiver,  and  achieved  such  success  that  large  quantities  were 
ordered  from  RCA  Victor  and  trom  other  firms  instructed 
in  RCA's  design,  and  other  types  were  discontinued. 


Some  of  RCA  developments  are  of  major  importance  in  de- 
velopments of  other  concerns  engaged  in  radar  manufacture. 

RCA  gave  complete  design  and  instruction  to  other  firms 
in  altimeters,  tail  warning  devices,  bombing  devices,  tubes, 
Loran  receivers  and  other  radar  equipment  designed  and 
developed  by  RCA. 

Several  hundred  RCA  specialists  were  abroad  during  the 
war  servicing  radar  and  communication  services  for  Army  and 
Navy  equipment  made  by  RCA  and  other  firms. 

RCA  was  represented  on  the  National  Defense  Research 
Committee  and  on  other  government  technical  committees 
on  war  activities. 

RCA  engineers  have  been  loaned  to  government  labora- 
toiies  for  special  radar  projects. 

RCA  has  co-operated  with  England  in  radar  projects. 


Radio  Corporation  of  America 
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You  may  find  it  expedient  on  Decisions 
to  do  the  other  man's  job  for  him,  in 
order  to  get  your  own  work  done,  but 
\()u  sliould  first  fii\e  him  a  fair  chance 
to  deliver  the  j;oo(ls  or  else  afjree  to 
have  you  take  over.  If  you  must  offend 
in  this  respect,  at  least  you  should  real- 
ize that  you  are  being  offensive. 

Be  careful  til/nut  iihoin  you  iiidrk  for 
fofiics  of  hlltrs.  iiieiuos,  etc:,  ivhcn  the 
interists  of  otiur  dfptirtriieiits  are  in- 
volved. A  lot  of  mischief  has  been 
caused  by  \ounjj  men  broadcasting  mem- 
oranila  containing  damaging  or  embar- 
rassing statements.  Of  course  it  is  some- 
times difficult  for  a  novice  to  recognize 
the  "dynamite"  in  such  a  document 
but,  in  general,  it  is  apt  to  cause  trouble 
if  it  steps  too  heavily  upon  someone's 
toes  or  reveals  a  serious  shortcoming 
on  anybody's  part.  If  it  has  wide  dis- 
tribution or  if  it  concerns  manufactur- 
ing or  customer  difficulties,  you'd  better 
get  the  boss  to  approve  it  before  it  goes 
out  unless  you're  \er\  sure  of  your 
ground. 

Promises,  seludutes.  unit  csti/niitts  are 
neeessary  iiiul  imporiant  instruments  in 
a  well-ordered  business.  Many  engineers 
fail  to  realize  this,  or  habitually  try  to 
dodge  the  irksome  responsibility  for 
making  commitments.  You  must  take 
promises  based  upon  your  own  estimates 
for  the  part  of  the  job  for  which  you 
are  responsible,  together  with  estimates 
obtained  from  contributing  departments 
for  their  parts.  No  one  should  be  al- 
lowed to  avoid  the  issue  by  the  old 
formula,  "I  can't  give  a  promise  be- 
cause it  depends  upon  so  many  uncer- 
tain factors."  Consider  the  "uncertain 
factors"  confronting  a  department  head 
who  must  make  up  a  budget  for  an 
entire  engineering  department  for  a 
year  in  advance!  Even  the  most  uncer- 
tain case  can  be  narrowed  down  by  first 
asking,  "Will  it  be  done  in  a  matter  of 
a  few  hours  or  a  few  months — a  few 
days  or  a  few  weeks?"  It  usually  turns 
out  that  it  cannot  be  done  in  less  than 
three  weeks  and  surely  will  not  require 
more  than  five,  in  which  case  you'd 
better  say  four  weeks.  This  allows  one 
week  for  contingencies  and  sets  you  a 
reasonable  bogie  luider  the  comfortable 
figure  of  five  weeks.  Both  extremes  are 
bad;  a  good  engineer  will  set  schedules 
which  he  can  meet  by  energetic  effort 
at  a  pace  commensurate  with  the  sig- 
nificance of  the  job. 

As  a  corollary  of  the  foregoing,  \ou 
have  a  right  to  insist  upon  having  esti- 
mates from  responsible  representatives 
of  other  departments.  Hut  in  accepting 
promises,  or  statements  of  facts,  it  is 
frequently  important  to  make  sure  that 
you  are  dealing  with  a  properly  quali- 
fied representative  of  the  other  section. 
Also  bear  in  mind  that  when  you  ig- 
nore or  discount  another  man's  prom- 
ises  you   impugn   his   responsibility   and 
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incur  the  extra  liability  yourself,  (^t 
course  this  is  .sometimes  necessar\,  but 
be  sure  that  you  do  it  advisedly.  Ideall>. 
•■mother  man's  promises  should  be  nego- 
tiable instruments,  like  his  personal 
ciu-ck,  in  comiiiling  estimates. 

U  hen  you  are  dissatisfied  ivith  the 
services  of  another  section,  make  your 
comftl/iint  to  the  individual  most  directly 
responsihle  for  the  function  involved. 
Complaints  made  to  a  man's  superiors, 
over  his  head,  engender  strong  resent- 
ments and  should  be  resorted  to  only 
when  direct  appeal  fails.  In  many  cases 
such  complaints  are  made  without  giv- 
ing the  man  a  fair  chance  to  correct  the 
grievance,  or  even  before  he  is  aware 
of  any  dissatisfaction. 

This  applies  particularly  to  individ- 
uals with  whom  you  are  accustomed 
to  deal  directly  or  at  close  range,  or  in 
cases  where  you  know  the  man  to  whom 
the  function  has  been  assigned.  It  is 
more  formal  and  in  some  instances  pos- 
sibly more  correct  to  file  a  complaint 
with  the  head  of  section  or  department, 
and  it  will  no  doubt  tend  to  secure 
prompt  results.  But  there  are  more  than 
a  few  individuals  who  would  never  for- 
give you  for  complaining  to  their  boss 
without  giving  them  a  fair  chance  to 
take  care  of  the  matter. 

Next  to  a  direct  complaint  to  the 
top,  it  is  sometimes  almost  as  serious 
an  offense  to  mark  a  man's  boss  for  a 
copy  of  a  letter  containing  a  complaint 
or  an  implied  criticism.  If  cour.se  the 
occasion  may  justify  such  criticism;  just 
be    sure    \ou    know   what   you're    doing. 

//;  dealing  ivith  customers  and  out- 
siders remember  that  you  represent  the 
company,  ostensibly  uith  full  responsi- 
bility and  authority.  You  may  be  only 
a  few  months  out  of  college  but  most 
outsiders  will  regard  you  as  a  legal, 
financial,  and  technical  agent  of  your 
company  in  all  transactions,  so  be  care- 
ful of  your  commitments. 


A  sailor  on  leave,  who  had  been  stop- 
ping at  a  fashioiiable  hotel,  was  paying 
his  bill.  He  loked  up  at  the  woman 
clerk  and  asked  what  it  was  that  she 
had   around   her   neck. 

"That's  a  necklace,  of  course.  Wh\- 
do  you   ask?" 

"Well,  everything  else  around  here  is 
so  darned  high  that  I  thought  it  might 
be  \oui'  garter." 

He:  "I'd  like  to  make  \ou  melt  in 
my  arms." 

She:  "Nothing  doing!  I'm  not  that 
soft  and  \()u  ain't  that  liot." 

Sweet  Young  Thing:  "1  like  guys 
with  blue  eves  and  green  backs." 


"John!  You're  So  Clever" 

(  ( '.ontinucd  from  I'agc    IS) 

The  odd  combination.  Another  fa- 
toritc  of  the  radio: 

.A  bus  in  a  large  city  was  unusually 
crowded  one  morning.  A  passenger 
sitting  next  to  the  window  sudden- 
ly buried  his  head  in  his  arms.  The 
man  sitting  next  to  him  asked,  "Are 
you   sick?    Can    1    do   anything    for 
you?" 
"It's  nothing  like  that,"  the  other  as- 
sured him,  "I  just  hate  to  see  old 
ladies  standing." 
The  joke  about  current  happenings  or 
commonly  known  as  the  news  joke: 
A   famous   government  efficiency  ex- 
pert died  and  was  accorded  a  mag- 
nificent   funeral   with   many  of   his 
friends    and    high    ranking  officials 
attending.    The    pallbearers    were 
carrying  the  casket  down  the  steps 
of   the   church   when   suddenly   the 
lid   popped   open   and   the  deceased 
sat  upright  to  explain  : 
"If  you'd  put  this  casket   on  wheels, 

you  could  lay  off  four  men." 
The  above  joke  was  the   unknowing 
contribution   of    Benny    Cerf. 

A  discourse  on  humor  would  not  be 
complete  without  the  humor  made  fa- 
mous by  the  advertising  contests  and 
salesman's   conventions,    the   limerick. 

Perhaps   one   of    the   oldest   and    lui- 
doubtedly  the  most  famous  limerick  is: 
There  was  a  young  lady  of  Niger, 
Who  went  for  a  ride  on  a  tiger. 
They  came   back   from  the  ride 
With  the  lady  inside 
And  a  smile  on  the  face  of  the  tiger. 
Or   perhaps   to   avoid    argument   you 
may  believe  that  the  most  famous  is : 
There  once  was  a  maiden  of  Siam, 
Who  said  to  her  lover,  young  Kiam, 
"If  you  kiss  me,  of  course. 
You   will   have  to  use  force. 
But    God    knows    you're    stronger    than 
I  am." 

I  will  include  the  next  limerick  be- 
cause I  remember  it  as  the  first  one  I 
ever  heard. 

A  fly  and  a  flea  in  a  flue 
Were  imprisoned,  so  what  coidd  they  do? 
Said  the  fly,  "Let  us  flee!" 
"Let  us  fly!"  said  the  flea, 
So   they   flew   thru   a    flaw   in   the   flue. 
More    modern     tidbits     from     Benny 
Cerf  again. 

A  wonderfid  bird  is  the  pelican, 
His    mouth    can    hold    more    than    his 
belican 
He  can  take  in  his  beak 
Enough  food  for  a  week 
I'm  darned   if  I   know  how  the  hclican. 

Or: 
There    was    a    yoimg    maiden — a    Sioux 
As   tempting  as   any  home   Brioux. 
She   displayed    her    cute   knees 
As  she  strolled  past  tepees, 

((Continued  on  Page  32) 
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a  healthy  nation 


In  countless  ways  good  health  is  closely 
tied  to  chemistry.  A  goodly  proportion  of 
the  more  than  SOO  Dow  chemicals  are  pro- 
duced for  the  specific  purpose  of  keeping 
our  nation  healthy. 

\^  hen  your  doctor  writes  a  prescription  call- 
ing for  certain  j)harmaiciili(als.  the  chances 
are  that  one  or  more  Dow  products  were 
used  as  basic  materials  in  their  manufacture. 
The  same  is  true  when  you  buy  a  standard 
proprietary  remedy  over  the  counter  in  your 
neighborhood  drug  store.  Among  the  long 
list  of  pharmaceutical  chemicals  Dow  pro- 
duces for  these  purposes  are  Chloroform, 
Epsom  Salt,  Acetyl  Salicylic  Acid.  Iodine. 
Phenol,  Monochloracetic  Acid,  Acetphe- 
netidin  and  Potassium  Promide.  Recently, 
with  the  aid  of  Methoccl.  a  Dow  jiroduct.  a 
remarkable  new  method  for  the  treatment 
of  burns  has  been  dey eloped;  and  the  first 
commercial  production  of  dl-Try]>tophane. 
one  of  the  essential  amino  acids,  has  just 
been  announced  by  Dow . 


relies  heavily  on  chemistry 

But  good  health  also  depends  on  wholesome 
food,  pure  water,  and  sanitation.  Dow 
insecticides,  fungicides  and  fumigants  pro- 
tect food  from  the  attacks  of  pests.  (!hlorine 
and  Actiyated  Carbon,  produced  by  Dow. 
keep  water  pure,  odorless,  .sweet.  Dow 
Ferric  Chloride  for  sewage  disposal  is  essen- 
tial for  effective  municipal  sanitation. 

In  coimtless  ways  Dow  chemicals  are  serv- 
ing M>u  to  prc\cnt  illness.  allc\  iate  suffering 
and  promote  the  good  health  of  the  Nation. 


THE    DOW    CHEMICAL    COMPANY,    MIDLAND,    MICHIGAN 


New  York   .    Boilon    •    Philodelphia   •   Woihlnglon    .     Clevelond 
Houiton    •    San  Francltce    •    lot  Angelei 


Detroit 
SeaHle 
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You  are  looking  at  a  partial  view  of 
23.6  miles  of  glass  piping,  connec- 
tions and  fittings  used  in  making  mag- 
nesium ...  a  material  with  a  thousand 
peacetime  uses!  If  you  are  figure-minded, 
you  may  be  interested  in  what  the  mag- 
nesium manufacturer  himself  has  to  say 
about  this  installation: 

"In  the  Reduction  Works  Recovery 
operation,  we  use  6,240  feet  of  2"  Pyrex 
piping  on  each  acid  cooler.  We  have  20 
of  these  units,  or  a  total  of  some  125,000 
feet  of  this  piping  in  service  under  full 
operation.  Our  replacements  amount  to 
only  .008  of  IV.i.  In  fact,  our  first  unit 
went  into  operation  October  24,  1942 
andhas  been  incontinuousservice  since!" 

It  didn't  just  happen  that  Corning  was 
called  in  to  furnish  the  glass  piping  for 


the  heat  exchangers  shown  above.  Pyrex 
brand  glass  combines  adequate  mechan- 
ical strength  with  high  resistance  to 
chemical  attack.  It  can  also  stand  high 
temperatures  and  sudden  changes  from 
heat  to  cold  and  vice  versa.  The  same 
qualities  that  recommend  this  type  of 
glass  to  chemical  industries  are  also 
placing  it  in  drug  and  dye  plants,  and  in 
food  industries  where  transparency  and 
ease  in  dismantling  for  cleaning  are 
added  features. 

Corning  research  and  experience  over 
the  years  has  been  able  to  fit  glass  to 
many  jobs  that  are  a  little  unusual  if  you 
are  accustomed  to  thinking  in  old- 
fashioned  terms  about  glass.  Pipe- 
lines, glass  pump  parts, glass  instru- 
ment bearings,  precision  glass 
parts,  to  mention  a  few.  And  now 


that  the  skill  of  Corning  workers  is  free 
for  peacetime  work,  you'll  see  glass  in 
new  places  and  doing  a  better  job  than 
ever  before.  In  the  business  you  choose 
to  follow,keep  this  in  mind;glass  is  amaz- 
ingly versatile  in  the  hands  of  people 
who  know  glass!  Corning  Glass  Works, 
Corning,  New  York. 


c 
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in  eans 

Research  in  Glass 
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COURTESY  SELAS  CORPORATION  OF  AMERICA,  PHILA.,  PA. 


The  job  of  Gas,  industrially,  is  to  supply  heat  at  any 
desired  temperature,  when  and  where  it  is  needed.  Some 
of  the  newer  methods  of  Gas  application  are  truly  amaz- 
ing in  their  versatility  and  originality — bringing  to  each 
t}'pe  of  industry  the  best  possible  equipment  for  industrial 
heating  operations.  Here,  for  instance,  is  a  Gas  ceramic- 
cell  burner  from  which  concentrations  of  heat  liberation 
as  great  as  50,000,000  B.T.U.  per  hour  per  cubic  foot  of 
combustion  space  can  be  obtained! 

Many  hard  flames,  deep  inside  the  refractor}^  cell, 
bring  the  cell  lining  to  white  heat.  The  outlet  slot  is 
narrow,  can  lie  within  a  quarter  of  an  inch  of  the  work, 
and  can  be  shaped  to  the  contours  of  the  job.  Here  is 
heat  transfer  at  new  frontiers. 

In  industry  you  may  never  require  such  rate  of  heat 
liberation,  but  you  can  secure  the  many  other  advantages 
of  Gas  and  modern  Gas  equipment.  Among  them  are: 
extremely  close  automatic  control;  speed;  unsurpassed 


cleanliness;  temperatures  as  high  or  low  as  needed; 
dependability;  and  versatility  in  equipment  to  meet 
every  industrial  heat  treating  requirement. 

The  vast  amount  of  information  on  the  advantages 
of  Gas  and  its  methods  of  application  to  each  specific 
operation  is  available  to  industry  through  the  In- 
dustrial Engineer  of  the  local  Gas  Company. 

AMERICAN   GAS   ASSOCIATION 

INDUSTRL\L   AND   COMMERCL\L   G,\S  SECTION 
420  LEXINGTOM  .WENUE,   NEW   YORK   17,  NT. 


FOR  ALL 
INDUSTRIAL  HEATING 
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Roentgen  Gave  Us  ''Armor- piercing"  Eyes 


FABRICATED 
PARTS 


MOLDED  MACERATED 


MOLDED  LAMINATED 
FORMS  and  PRODUCTS 


-RAYS  had  been  produced  for 
over  a  hundred  years  before 
Roentgen  discovered  their  nature 
and  possibilities. 

lie  unlocked  a  mystery.  Within  a 
few  days  from  the  announcement  cf 
iiis  discovery,  practical  uses  for  X- 
Ravs  popped  up  all  over  the  world. 

That's  the  way  it  often  is  with 
plastics.  Plastics  are  here  but  all 
their  applications  are  not  apparent. 
To  make  them  "click"  for  you  it 


may  only  be  necessary  for  you  to 
tell  us  what  you  need  in  a  material. 
If  it's  excellent  insulating  charac- 
teristics, resistance  to  corrosion, 
stability  over  a  wide  temperature 
range  or  a  combination  of  many 
other  properties,  our  type  of  tech- 
nical plastics — Synthane — may  do. 
Let's  help  you  fmd  out.  Send  for 
our  catalog  of  Synthane  Technical 
Plastics.  Synthane  Corporation, 
Oaks,  Pennsylvania. 

[SYMTttANE] 

Pian  your  present  tand  future  pro€tucls  tititli  Syntttfxnc  Tcchnicai  PitMstics 


SHEETS.  RODS.  TUBES -FABRICATED  PARTS 
MOLDED  LAMINATED.  MOLDED   MACERATED 


30 


THE  TECHNOGRAPH 


It's  the 


that  Stops  the  Rust! 


ALL  credit  to  steel,  a  staunch  and  strong  building  j' 
material!  It's  worthy  of  the  best  protection  you 
can  give  it  — and  the  U.  S.  Bureau  of  Standards  says 
ZINC  is  "by  far  the  best  protective  metallic  coating 
for  rust-proofing  iron  and  steel". . .  So  long  as  steel  is 
coated  with  zinc,  it  can  not  rust;  and  since  the  life  of 
a  zinc  coating  is  at  least  proportional  to  its  thickness, 
the  heavier  the  coating,  the  longer  it  will  protect 
the  underlying  steel. 

'Save  Material! 


I     "  *  •  ■  >>■? 


•^'^^ 


siReduce  Maintenance!  •  •  •  witk  2^INC 


'm 


It  is  sound  sense  and  simple  economy  to  use  zinc  wher- 
ever possible  for  the  protection  of  iron  and  steel  —  in 
buildings,  in  equipment,  in  machinery.  Good  design 
that  includes  zinc-protected  steel  will  cut  costs,  not 
only  in  the  original  saving  of  material  but  also  in  sub- 
sequent maintenance.  Heavy  zinc  coatings  insure 
greater  durability  and  longer  service  life  — that  is  a 
demonstrated  scientific  fact;  so  for  economy,  specify 
heavy  coatings.  They  cost  but  little  more,  yet  pay 
enormous  dividends  in  greatly  increased  durability 
,  and  reduced  maintenance  costs. 


Interesting  and  Valuable 
Information   About   -^inc 

We  want  you  to  know  more  about  zinc.  Won't 
you  please  send  us  your  name  and  address  and 
let  us  mail  you,  without  charge,  these  interest- 
ing and  valuable  booklets?  Your  address  on  a 
postal  will  do. 


Americait  Zinc  Institute 

INCOnPORATED 

60  East  42'"' Street, NewYork  17*  N.Y. 
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METAL  MUSCLES 


What  muscles  are  to  human  bodies,  S.  S.  White  flexible  shafts  are 
to  mechanical  bodies.  Like  muscles,  S.  S.  White  flexible  shafts 
are  flexible  elements  for  transmitting  rotational  power  and  con- 
trol to  moving  parts  — meial  mufcles  for  motivating  all  kinds  of 
driven  and  controlled  mechanisms— muscles  that  never  get  tired 
and  are  practically  immune  from  injury. 

As  bo5ic  mecfionico/  elements  for  power  transmission  and 
remote  control,  S.  S.  White  flexible  shafts  offer  many  physical 
and  economic  advantages.  Chief  among  these  are  their  simplicity 
for  the  purposes  they  serve  and  their  ready  adaptability. 

These  advantages  are  the  reasons  why  annually,  millions  of 
feet  of  S.  S.  White  flexible  shafts  go  into  aircraft,  motor  vehicles, 
machinery,  portable  tools,  radio  and  electronic  equipment  and  a 
wide  variety  of  other  products. 

As  an  engineer  you  will  find  it  well  worth  while  to  familiarize 
yourself  with  the  range  and  scope  and  possibilities  of  these 
mG\a\  muscles  for  power  transmission  and  remote  control. 


THIS    BULLETIN    WILL    HELP    YOU 

II  gives  the  basic  focis  and  technical  data  about 
flexible  shafts  and  discusses  their  application  for 
specific  power  drive  and  remote  control  requirements. 
You  may  have  a  free  copy  on  request.  Ask  for  Bulletin 
4501    and   pleose    mention   your   college   and   course. 


INDUSTRIAL. m„oH 

DEPT.C,    10    tASI    40th    ST.,  NIW  TOUK    16.  N.  Y.    - 


Turbine  Powered  Aircraft 

( ( '.ijiidntii  il   j  III  III    I'lii/i    ^) } 

i.s    about    twice    tiiat    f)t     tlic    pure    jet 
engine  for  similar  aircraft. 

Obstacles  in  the  path  of  the  use  of 
the  gas  turbine  in  aviation  at  present 
are  the  relatively  unknown  effects  of 
compressibility  at  sonic  speeds  and  the 
lack  of  structural  materials  that  will 
withstand  the  high  temperatures  of  the 
combustion  chamber  over  lr)ng  periods 
of  time.  The  present  limit  of  tempera- 
ture in  the  turbine  is  about  150(1  de- 
grees Fahrenheit.  Further  developments 
in  metallurgy  will  undoubtedly  permit 
designers  to  go  above  this  temperature. 

The  simplicity  of  design  of  the  gas 
turbine  is  also  carried  over  into  the  oper- 
ation of  this  engine.  The  number  of 
instruments  needed  in  the  cockpit  for 
the  operation  of  the  gas  turbine  is  a 
good  deal  less  than  the  number  neces- 
sary for  the  operation  of  the  convention- 
al reciprocating  engine.  Because  of  the 
continuous  combustion  in  the  combustion 
chamber,  ignition  instruments  are  com- 
pletely absent,  as  are  exhaust  and  intake 
manifold  pressure  gauges.  The  carbure- 
tion  is  carried  out  very  simply  by  in- 
jecting the  fuel  into  the  combustion 
chamber  under  continuous  flow,  thus 
eliminating  the  carburetor  instruments, 
wobble  pump,  and  so  forth,  that  are 
necessary  for  operation  of  the  recipro- 
cating engine,  and  in  their  place  is  sub- 
stituted only  a  fuel  rate-of-fIo\v  gauge. 

For  long  distance  commerce,  such  as 
cargo  trade  between  Europe  and  the 
Americas,  the  geared  propeller  drive  tur- 
bine powered  airplane  is  capable  of 
carrying  25  per  cent  more  payload  than 
a  similar  craft  that  is  powered  with  the 
conventional  reciprocating  engine.  The 
advantage  of  the  propeller  drive  turbine 
over  the  pure  jet  unit  is  slightly  less. 

The  pure  jet  unit  powered  airplane 
is  at  present  restricted  in  use  because 
of  the  effects  of  compressibility  at  high 
velocities  and  before  much  headway  can 
be  made  in  the  adaptation  of  this  engine 
to  aircraft  more  must  be  learned  about 
these  effects.  The  propeller  drive  tur- 
bine, however,  is  applicable  to  service 
now  in  all  planes  where  speeds  over  20(1 
mph  are  desirable  and  the  power  require- 
ment is  over  a  thousand  horsepower. 


Ohc  a^  Atft&uMA  A  AAA  '^Hduairual  Sttf^P^^i^'* 
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"John,  You're  So  Clever" 

(Canliiuuil  fniiii  Piu/i-  20) 

And    the   bra\es   all    hollered,    "Wiou.x! 
Wioux  !" 

You  lucky  lucky  readers!  The  editor 
says    that    this    is    all    the    space    I    can 
have.   So — with   this  thought: 
I    once   knew   a    fellow   named   Guesser 
Whose   knowledge  got   lesser  and   lesser 

It  at  last  grew  so  small 

He    knew   nothing  at   all 
And    now   he's   a   college   professor. 

THE  TECHNOGRAPH 


Late  to  bed  and  early  to  rise 
Makes  a  man  saggy, 
Draggy  and  baggy 
Under  the  eyes. 


Ladv  (holding  a  cookie  above  a  dog):  "Speak!  Speak!' 
Dog:  "What'il  1  say?" 


First  Cannibal:  "Am  I  late  for  dinner?" 
Second  Cannibal :  "Yes,  everyone's  eaten." 


'I  see  you  dated  a  V-12  student." 
'.\o,  I  tore  mv  dress  on  a  nail.  " 


I'm   all   done   with   dames 
They  cheat  and  they  lie; 
They  prey  on  us  males 
To  the  day  that  we  die. 
They  tease  and   torment  us 
And  drive  us  to  sin — 
Say — Look   at  the   blonde 
That  just  came  in. 


^ 
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Great  Community 
Refrigeration  Center 
at  Charleston,  W.Va. 

Thai  describes  the  plant  o^  the  Diamond 
Ice  and  Coal  Co.,  where  150  tons  of  ice  are 
made  daily,  and  15,000  fur  coats,  also 
35.000  bushels  of  aoples,  are  stored  each 
season.  General  cold  storage  capacity  is 
250,000  cu.  ft. 

Refrigerated  food  loclterj,  425  of  them. 
are  rented.  The  freezer  rooms  hold  all  Vinds 
of  frozen  foods.  Pipe  lines  carry  cold  brine 
to  three  branch  meat  stations,  and  to  a 
research  laboratory. 

The  Diamond  Co.  operates  28  ice  routes; 
it  does  railway  car  icing,  sells  crushed  ice, 
and  air  conditions  its  offices  with  ice. 

In  short,  this  COMMUNITY  REFRIGERA- 
TION CENTER  supplies  "cold*'  in  practi- 
cally any  way  required.  It  shows  what  can  bo 
done  with  Frick  refrigerating,  ice-malting 
and  air  conditlonlnq  equipment.  Get  Bulletin 
126,  telling  more  about  it:  write 


How  to  Make  a  Splice 
in  Rubber  Insulated  Cable 

•  Illustrated  Bulletin  OK-I007  describes 
various  splices  and  tapes  for  rubber  insu- 
lated cables  up  to  5000  volts.  To  obtain  a 
copy  just  write  The  Okonite  Company, 
Passaic,  New  Jersey. 


OKONITE 


INSULATED  WIRES  AND  UBIES     »» 


SAVE     TIME    WITH     THESE 

HANDY  /i/rfC/Af  TAPE- RULES 


Every  busy  engineering  stu- 
dent needs  a  Tape-Hule  for 
his  vest  pocket  —  where  it's 
handy  and  ready  for  those 
dozens  of  Ultle  measuring  iobs 
that  come  up  every  day. 
There's  no  need  wasting  lime 
in  search  of  a  tape  or  in  try- 
ing to  guess  the  measurement 
Just  reach  in  your  pocket  for 
your  "Meiurall"  or  "Wizard." 
Your  dealer  can  help  you  ^^ 
select  the  one  you  need.      .j^-^^ 

^^^''^^ 


SAGINAW,  MICHIGAN 


WINDSOR,  ONT. 


■S2ESSIB 


TAPES -RULES -PRECISION   TOOLS 
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4  things  no  other 
metal  can  do... 


1  Under  heat  and  pressure,  simple 
metallic  powders  are  transformed  into 
Carboloy  Cemented  Carbide,  the  hardest 
metal  made  by  man.  It  has  helped  to  revo- 
lutionize production  in  a  few  short  years. 
No  other  metal.. .in  tools,  dies  and  machine 
parts  .  .  .  can  do  so  much  as  cemented  car- 
bide to  boost  production  and  cut  costs. 


O    On  this  steel-cutting  job,  shells  for 

World  War  II  are  machined  with 
Carboloy  tipped  tools  in  1/16  the  number 
of  man-hours  required  for  an  equal  number 
of  shells  in  World  War  I.  No  other  mate- 
rial used  in  production  tools  can  work  at 
the  high  cutting  speeds  this  miracle  metal 
maintains  in  everyday  operation. 


O    In  this  sheet  metal  forming  oper- 

**  ation,  Iss  times  as  many  stainless  steel 
radio  tube  base  parts  are  punched,  drawn  and 
trimmed  with  Csrboloy  Cemented  Carbide 
dies,  as  were  produced  with  ordinary  dies. 
No  other  type  of  metal  even  approaches 
the  life  of  Carboloy  when  applied  to  dies 
for  drawing  wire  and  tubing,  or  forming 
sheet  metal  parts. 


Ji    The  Carboloy  needle  and  nozzle 

^^  in  this  porcelain  spray  gun  lasted  21 
times  as  long  as  those  made  of  high  speed 
steel!  No  other  uear-resistant  metal  can 
competitively  handle  the  wide  variety  of 
industrial  applications  that  await  Carboloy 
Cemented  Carbide  after  Victory.  This  fact 
is  important  in  the  plans  of  design  and 
production  engineers. 


All  this  means  better  products — lower  costs  for  you 

You  can  use  Carboloy  Cemented  Carbide  tools  and  dies  to  help  speed 
war  production  right  now  ...  in  your  present  shop  set-up,  with  your 
present  equipment,  at  little  cost.  That  experience,  we  are  sure,  will  point 
the  way  to  its  wider  and  wider  use  ...  for  both  machine  and  product 
parts  and  for  all  types  of  metal  working  ...  in  the  competitive  battle 
of  costs  to  come  when  peacetime  manufacture  is  resumed. 

Carboloy  Company,  Inc.,  Detroit  32,  Michigan. 


CARBOLOY 


CEMENTED       CARBIDE 


The  Hardest  Metal 
Made  by  Man 
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University  Airport 

( ('.ijiilitnii  il  from    I'liyr    U)) 
military  instrument  overnight.  This  de- 
sign   provides    a    system    u-hereby    any 
ROTC  aviation  training  program  could 
be  readily  instated. 

The  site,  as  shown  diagramatically  in 
Fig.  I,  occupies  more  than  750  acres 
which  is  larger  than  the  present  Chi- 
cago Municipal  Airport.  There  are  three 
concrete  runways,  each  5300  feet  long 
and  1 50  feet  wide.  The  taxiways  have 
a  length  of  12,000  feet  and  a  width  of 
50  feet.  Both  will  sustain  a  100,000 
pounds  gross  plane  load  for  continuous 
operation.  A  maximum  of  1.30,000 
pound  loads  could  be  sustained  for  in- 
termittent operation. 

The  airport,  zoned  on  the  basis  of 
Illinois  statutes,  provides  for  a  glide 
path   defined    as    follows: 

The  width  at  the  end  of  each  1000 
feet  long  safety  zone  is  1 500  feet,  wid- 
ening to  4000  feet  at  a  distance  of  two 
miles.  The  glide  angle  is  1  :50  from  the 
end  of  the  Xorth-South  instrument  land- 
ing runway  and  1  :40  at  each  end  of  the 
other  two  runways. 

Extremely  important  in  the  design  of 
any  airport  is  the  installation  of  an  ade- 
quate drainage  system.  This  is  well 
taken  care  of  in  the  University  Airport. 
Two  hundred  acres  of  the  northeast  sec- 
tion of  the  field  drain  into  the  Ohio 
River  system,  and  the  remainder  drains 
into  the  Mississippi  river.  Consequently, 
this  effect  of  a  watershed  di\ide  reduces 
the  possibilities  of  fog.  Over  most  of  the 
airport,  there  is  an  eight  foot  differ- 
ence in  ele\ation.  On  the  west,  however, 
the  topography  drops  off  sharply  so  that 
a  point  one  mile  in  that  direction  is 
fifty  feet  lower  than  the  west  bomidary 
of  the  field. 

The  University  Airport  was  built 
with    three   functions   in   mind : 

(  1  )  To  provide  a  program  of  educa- 
tion and  research  in  aeronautics  and  air 
transport. 

(2)  For  the  establishment  of  com- 
mercial, private,  and  military  operations 
under  the  best  possible  conditions. 

( 3 )  To  pro\ide  a  possible  means  for 
the  inauguration  of  peacetime  military 
aeronautical    training. 

Ground  facilities  construction  at  the 
airport  has  just  begun  but  a  completed 
hangar  and  control  tower  which  will 
permit  limited  operations  are  now  in 
existance.  The  future  operations  build- 
ing as  illustrated  in  an  architectural 
drawing  is  shown  in  Fig.  2.  Commer- 
cial airlines  will  operate  from  this  build- 
ing which  includes  the  control  tower, 
weather  stat'on,  waiting  room,  admin- 
istration offices,  ticket  offices,  food  serv- 
ice, and  space  for  educational   programs. 

The  dedication  ceremonies  for  the 
University  of  Illinois  Airport  on  Octo- 
ber 26  inaugurated  the  newest  and  one 
of  the  finest  aeronautical  educational 
systems  in   the    United   States. 
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PRODUCTION   STAYS  HlGH- 
when  Good  Cutters  are  Used 

. , .  Only  Good  Cutters  with  such  features  as  these, 
deliver  a  maximum  number  of  cuts  between  shorpen- 
ings  with  a  high  rate  of  production. 

•|  Correct  Rake  ^  Toughness  —  Developed  by 

'     &  Clearance  Angles  Scientific  Heat  Treatment 

9  Ample  Chip  Space         A  Modern  Designs 

BROWN    &    SHARPE    CUTTERS    PROVIDE    ALL    THESE    ADVANTAGES 

Cotalog   No.   34   listing  complete   line   sent  on   request  IH'S 

BROWN   &   SHARPE   MFG.   CO..   PROVIDENCE   1.  R.  I..   U.S.A.      i  J 


w 


ESSELS    FOR    WICTORY 
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BABCOCK 
&WILCOX 

THE    BABCOCK    &   WILCOX    CO. 
85    LIBERTY   STREET,    NEW   YORK   6,    N.   Y. 


rroductlon  o(  aviation  gasoline,  synthetic  rubber  and 
other  "Ingredients  of  Victory"  calls  for  the  use  o(  huge 
pressure  vessels  of  many  shapes  In  numerous  refining 
ond  chemical  processes. 

Designing  and  building  all  kinds  ol  pressure  vessels — 
drums,  tanks,  towers,  catalyst  chambers,  accumulators, 
evaporators,  heat  exchangers,  autoclaves  as  well  as 
related  products.  Is  a  major  activity  of  the  versatile 
Bobcock  &  Wilcox  organization  —  and  has  been  for 
many  years.  In  successfully  supplying  practical  solu- 
tions for  new  problems  encountered  in  the  application 
of  pressure  vessels  to  today's  requirements,  B&W  en- 
gineers have  created  manufacturing  tech.iiques  that 
have  saved  time  and  critical  materials  without  sac- 
rificing safety  or  quality. 

Developing  high-pressure,  high-temperature  vessels  is 
a  logical  job  for  B&W  because  of  Its  75  years  leader- 
ship in  designing,  building,  and  applying  steam  gen- 
eration equipment  for  all  pressure  and  temperature 
conditions  in  stationary  and  marine  service. 
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To  SPEED  THE  PACE  01 

—  a/^t/  ^/7//^  vol/  Se//er  /Am^ 


■|HE  BUILDrNGS  of  the  Technical  Center  «  dl  face  a 
5.-vcn-.i.re  la:.e.  Thc;e  buildings  will  be  connected  by 
a  covered  walk  and  vehicular  roadway.  Sketched  below 
is  the  Advanced  Eneineering  Building  in  which  im. 
provemcnts  will  be  quickly  made  in  existing  products. 


LOCATED  ON  a  major  highway  leading  from  Detroit,  ac- 
cess to  the  Center  will  be  through  the  Administration 
Building  sketched  here.  A  system  of  modern  roadways  will 
provide  practical  opportunity  to  study  traffic  control  as 
well  as  to  make  simple  road  tests  of  new  car  developments. 


Xhis  is  a  drawing  of  a  modern  machine 
tool  spindle;  it  represents  one  of  the  most  impor- 
tant bearing  applications  in  all  industry. 

The  answer  to  this  bearing  problem  —  and  to 
thousands  of  others,  equally  important,  is  Timken 
Tapered  Roller  Bearings. 

By  acquiring  a  thorough  knowledge  of  Timken 
Bearings  now,  while  you  are  studying,  you  will 
have  the  edge  on  others  not  so  farsighted  when 
you  leave  school  to  begin  your  career, 

Timken  Bearings  are  used,  preferred  and  endorsed 
by  engineers,  the  world  over.  They  are  manufac- 
tured by  the  largest  bearing  company  in  the  world 
making  tapered  roller  bearings  exclusively;  the 
only  bearing  company  producing  its  own  steel. 
They  are  the  result  of  47  years  of  continuous 
development  and  experience. 

The  trade-mark  "TIMKEN"  stamped  on  every 
bearing  is  your  guide.  The  Timken  Roller  Bearing 
Company,  Canton  6,  Ohio. 


TIMKEN 

TAPmh  ToUiR  BEARIHGS 
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RESEARCH     AND     ENGINEERING     KEEP 
GENERAL      ELECTRIC      YEARS      AHEAD 


FIFTY  YEARS  OF  X-RAY 

From  0  College  Laboratory 

Working  in  his  laboratory  at  the  University  of 
Wurzburg,  Roentgen  discovered  the  x-ray.  That 
was  November,  IS95.  This  year,  1945,  is  the  50th 
anniversary  of  that  discovery  and  also  the  100th 
anniversary  of  Roentgen's  birth. 

In  1S96,  one  year  after  Roentgen's  finding,  young  William  Coolidge  was 
hard  at  work  at  the  Massachusetts  Institute  of  Technology  experi- 
menting with  these  mysterious  rays.  Later,  in  the  General  Electric  Re- 
search Laboratory,  he  developed  the  tube  now  known  universally  as  the 
Coolidge  tube — a  development  second  in  importance  only  to  Roentgen's 
original  discovery. 


The  Coolidge  Tube — 

Milestone  in  X-ray 

The  early  x-ray  tubes  were  gas 
tubes,  and  even  the  best  of  them 
were  not  always  reliable.  When 
Dr.  Irving  Langmuir  demon- 
strated the  possibility  of  a  pure 
electron  discharge  in  a  high 
vacuum,  Dr.  Coolidge  set  out  to 
build  a  radically  new  type  of  x-ray 


tube.  He  produced  a  tube  that  was 
both  readily  and  accurately  con- 
trollable, and  wholly  stable. 

Then,  to  produce 
x-rays  at  voltages 
higher  than  were  pre- 
viously possible,  Dr. 
Coolidge  found  that 
he  had  to  devise  still 
another  type  of  tube 


— a  sectional  x-ray  tube.  He  de- 
veloped the  cascacfeprinciplc,  apply- 
ing a  part  of  the  total  voltage  to 
each  of  a  series  of  sections  com- 
prising the  whole  tube. 
Present  and  Future 

Dr.  Coolidge's  sectional  tube  has 
been  an  important  factor  in  ex- 
tending the  range  of  service  which 
x-ra}'  provides  in  industry.  Using 
this  tube.  Dr.  E.  E.  Charlton  and 
W.  F.  Westendorp  developed  the 
two-million  volt  unit,  making  it 
possible  to  see  through  twelve  inches 
of  steel.  This  unit  will  radiograph 
an  eight-inch  steel  casting  78  times 
as  fast  as  the  smaller  giant  of  one 
million  volts.  And  Dr.  Charlton  and 
Mr.  Westendorp  have  perfected 
equipment  that  will  produce  x-rays 
at  100,000,000  volts. 

The  world's  dependence  on 
x-rays  is  growing  rapidly.  Re- 
search, begun  in  the  G-E  Research 
Laboratory  and  the  engineering 
continued  by  the  G.E.  X-Ray 
Corporation  in  Chicago  are  increas- 
ing the  breadth  of  application, 
making  the  benefits  of  x-ray  gen- 
erally available  to  more  people. 
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To  The 
YOUNG  ENGINEERS  OF  AMERICA 


To  those  young  cngincfrs  ^\li()  are  in  llit;  service — - 
lliosc  Avlio  are  at  tlie  drafting  hoards  of  industry — 
ihose  vlio  are  jircjiaring  ili<inscl\es  for  the  engi- 
neering profession: 

Tiie  ''good-will"  whieh  attaches  to  a  good  name  or 
trade-mark  has  often  heen  appraised  at  many  milhons. 

For  the  pnhlie  places reHanee  and  trust  on  those  names 
viiich  down  through  the  years  have  proved  they 
will  iaithfullv  reward  that  confidence. 

'J'hc  products  the  public  trusts  are  the  ones  they  buy. 
^Vhere  their  heart  is — there  their  business  follows. 

Such  a  tremendously  valuable  asset  is  not  built  up 
overnight.  It  comes  only  after  arduous  years  of  toil 
— of  many  disappointments — many  triumphs  and 
achicvenienls.  And  once  attained — an  equally 
strong  and  effective  effort  must  be  constantly  main- 
tained to  guard  and  protect  the  reputation  thus 
earned. 

<^)uality  of  the  product — standards  of  workmanship — 
must  be  kept  at  the  highest  possible  level — in  line 
with  the  famous  name  which  it  bears.  Performance 
in  the  bands  of  the  user  must  live  up  to  the  highest 
standards  he  has  been  led  to  expect. 

Industrially,  one  of  the  great  names  in  America — a 
name  recognized  for  its  foresight,  courage,  progress 
and  leadership,  is  the  name  Timken.  The  whole 
world  moves  forward  on  tliese  advanced  jiroducts. 

You'll  do  well  to  learn  the  many  benefits  of  Timken 
IJearings.  For  Timken  Bearings  have  indeed  been 
of  ])rime  importance  in  making  life  easier,  smoother 
and  better  for  all  humanity. 

The  Timken  Roller  Bearing  is  one  of  the  basic  factors 
which   made   possible    the   efficient   performance   of 


our  huge  war  machine.  It  will  be  vitally  important 
to  our  vast  |)eacctime  economy  at  which  the  whole 
universe    will    marvel. 

In  addition  to  Timken  Bearings  there  are  Timken 
Alloy  Steels  used  for  many  highly  sj)ecialized  ap- 
plications and  Timken  Rock  Bits  which  have  rev- 
clutionized  modern  mining  and  construction. 

The  Timken  Conipanv  has  spent  millions  in  research 
and  technological  improvements  so  that  millions  of 
Americans  may  enjoy  a  better  life — so  that  en- 
gineers like  yourself  can  rely  implicitly  on  each 
Timken  product — each  Timken  recommendation. 

Engineers  have  at  their  disposal  all  of  the  facilities  of 
this  organization  which  is  the  world's  foremost  man- 
ufacturer of  anti-friction   bearings. 

This  coiupany  offers  imlimited  opportunity  to  many 
young  engineers.  Maybe  you  might  like  to  come 
w  ith  our  organization.  We  w  ill  welcome  applications 
from  engineers  who  feel  that  they  may  fit  into  a 
company  such  as  ours. 

The  old  proverb — "Deviate  an  inch  and  you  lose  a 
thousand  miles" — is  a  sound  thought  for  voung  en- 
gineers to  bear  in  mind.  There  is  one  thing  as  stead- 
fast as  the  North  Star — Timken  Bearings  are  stead- 
fast in  dependable  performance. 

Everyone  knows  dependable  performance  is  a  basic 
requirement  of  mechanized  America.  ]\Iillions  of 
wheels  and  shafts  are  turning  faster,  more  accurately, 
more  freely,  and  longer,  because  of  the  inherent 
qualities  of  this  precision  product. 

It  has  been  truly  said  that  the  trade-mark  Timken 
incorporates  all  there  is  in  Bearings.  See  that  the 
trade-mark  "TIMKEN"  is  on  every  bearing  you  use. 


THE      TIMKEN     ROLLER     BEARING      COMPANY 

CANTON  6,  OHIO 
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OUR  COVER 

This  month's  cover  is  dedicatctl  to  tiie  new  .Aeronautical  I'.ngi- 
neering  Department  headed  by  Profes.sor  Stillwell.  The  picture  is 
tiiar  of  a   I'-'ilC  Mustang  belonging  to  the  Department. 

FRON  riSl'lECE 

X-Ray  diffraction  unit  at  the  University  of  Illinois  with  airplane 
motor  castings  in  position  for  back  reflection  study  of  uniformity; 
this  study  led  to  final  processing  of  casting  and  heat  treatment,  and 
to  double  horsepower  with  same  weight. 
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Roeiitoeii  Rays  in  Industry 


Through  fifty  years  the  principal  ap- 
catioiis   of    Roentgen    rays    have    been 
to  tile  saving  of  life  and  to  the  pursuits 
)f  the   peaceful   activities  of  men.    It    is 
iuj^ularly     appropriate,    therefore,    that 
:he    deeply   sincere    and    expressed    hope 
hat  the  semi-centennial  commemoration 
)f    Roentgen's    discovery    might    be    ob- 
,er\ed   in   humble  gratitude  by  a  world 
It  peace,   has  been  realized.  Along  with 
ledical,   biological,   chemical,   and   phys- 
al    sciences,    engineering   and    industry 
iwe  an  incalculable  debt  to  the  discov- 
er, the  centennial  of  whose  birth  coin- 
;ides    with    the    semi-centennial    of    the 
lisco\ery    of    the    ia\ s    which    bear    his 
lanie. 

It  is  still  too  earl\'  to  evaluate  the 
:ontribution  of  Roentgen-ray  testing 
uul  research  to  the  war  effort,  since  so 
nuch  confidential  information  has  not 
iet  been  released.  But  it  is  safe  to  say 
:hat  an  undreamed-of  peak  in  industrial 
ipplications  was  reached.  Undoubtedly 
Roentgen  ra\'  methods  have  played  an 
ssential  part  in  the  development  of  the 
?inia/ing  atomic  bomb.  On  the  other 
*  iii'l,  much  \aluable  information  has 
.M  (  II  gained  in  guiding  the  search  for 
ilir  molecular  structin^e  and  synthesis  of 
hii  -.i\ing  penicillin,  DDT,  sulfa  drugs, 
iii.i  many  other  compounds.  Bomber 
ui.i  lighter  plane  motors  were  doublcvl 
II  linrsepower  for  the  same  weight  of 
ii;:lit  alloy  castings  because  Roentgen 
testing  and  research  led  to  sound- 
of  gross  structure  and  freedom 
11  strain  in  fine  structure.  Welded 
Liberty  ships  no  longer  broke  in  two 
itnr  Roentgen  rays  were  applied  to  a 
iiMis  problem  of  failure.  So  the  war- 
^tory  goes — artillery,  armor-pierc- 
-liells,  ballistics  from  Roentgen  ray 
lire  of  a  millionth  of  a  second. 
ite  instruments,  storage  and  dry 
lies,  synthetic  rubber,  carbon  black, 
1  ants  and  waxes,  catalysts,  chemi- 
electron  tubes,  quartz  crystal  oscil- 
-  for  control  of  radio-frequencies, 
innumerable  others. 
I  liAV  much  could  Roentgen  have  fore- 
u  of  the  practical  engineering  an<l 
industrial  uses  of  the  rays  which  he  des- 
n.ited  X,  at  the  time  of  his  discovery 
id  at  the  time  of  his  death?  Just  as 
he  iirophetically  warned  a  complacent 
unrld  against  Adolf  Hitler  ten  years 
before  his  rise  to  dictatorship  so  per- 
haps within  his  soul  he  could  see  the 
march  of  science  and  say  "Mine  eyes 
have  seen  the  glor\'."  The  jealousies  and 
disappointments     which    embittered     liis 
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later  years  pass  awaj'  and  are  forgotten. 
A  half  century  later  the  modest  physi- 
cist of  Wurzburg;  stands  in  the  clear 
light  of  fame  and  acclaim  by  a  grateful 
world.  For  Roentgen  rays  are  truly  one 
type  of  light,  and  light  is  life. 

Classification  of  Applications 

The  industrial  applications  of  Roent- 
gen rays  fall  mainly  into  three  classes 
just  as  medical  uses  do.  The  first  of 
these  is  radiography,  including  fluoro- 
scopy— a  diagnostic  procedm'e;  this  also 
includes  the  newly  developed  technique 
of  microradiography.  The  second,  con- 
siderably more  limited  in  industry  than 
in  the  corresponding  therapy,  involves 
certain  direct  chemical  and  physical 
effects  of  the  rays.  The  third  applica- 
tion is  concerned  with  the  analysis  of 
crystal  or  ultimate  fine  structure,  de- 
pending upon  the  optical  property  of 
diffraction.  These  three  spheres  of  use- 
fulness will  be  considered  in  order,  by 
no  means  exhaustively,  but  simply  illus- 
trateil  by  examples  chosen  at  random. 

Radiography — The  Examination 
of  Gross  Internal  Structure 

Engineering  materials,  especially  met- 
al and  alloy  castings  are  constantly  a 
source  of  weakness.  Flaws  and  cracks 
in  castings  are  always  liable  to  occur 
and  very  often  are  only  discovered  after 
a  piece  has  failed,  possibly  with  loss  of 
life,  (H-  after  expensive  machining  has 
been  done ;  they  may  then  have  to  be 
scrapped  and  the  work  is  wasted.  If 
Roentgen  rays  could  be  used  to  examine 
all  castings  immediately  they  woidd  be 
universally  employed,  but  unfortunately 
there  is  a  limiting  thickness  of  metal 
beyond  which  the  rays  cannot  penetrate. 
For  many  years  three  or  four  inches  of 
steel  was  the  limit,  although  greater 
thicknesses  could  be  penetrated  by  x-rays 
from  radium.  However,  in  the  year 
l')4^  this  limiting  thickness  reached  12 
inches  of  steel  as  a  result  of  the  devel- 
opment and  commercial  use  of  one-  and 
two-million  volt  Roentgen  ray  tubes. 
Still  greater  thickness  is  penetrated  by 
the  2(),()()(),0l)0-volt  Kerst  betatron,  de- 
veloped by  the  University  of  Illinois, 
and  now  in  commercial  production. 
Metal  ingots  and  castings  below  this 
thickness    are    all    cip.ible    of    Roentgen 


r;i\  inspection  although,  owing  to  the 
complicated  shape  of  many  castings, 
their  examination  by  X-rays  is  not  al- 
\\a\s  practical. 

It  is  well  to  remember  that  radio- 
graphy is  the  production  of  a  shadow 
picture.  The  shadows  exist  in  the  pic- 
ture because  rays  are  absorbed  to  differ- 
ent degrees  by  different  media.  If  we 
were  to  radiograph  a  perfectly  homogen- 
eous piece  of  muscle  or  steel  we  should 
obtain  a  photographic  plate  quite  uni- 
formly blackened  because  the  Roentgen 
ray  absorption  would  be  quite  uniform. 
Tlie  absorption  of  the  radiation  by  any 
material  depends,  first,  upon  the  mate- 
rial itself  —  in  general,  the  higher  its 
atomic  weight  the  more  absorbent  it  is 
—  and,  second,  upon  the  penetrating 
power  or  wavelength  of  the  Roentgen 
rays.  The  latter  condition  depends,  gen- 
eralh'  speaking,  on  the  voltage  which 
is  applied  to  the  terminals  of  the  tube. 
Thus,  remembering  the  first  condition, 
lead  is  more  absorbent  than  iron,  iron 
more  than  aluminum,  and  aluminum 
more  than  organic  substances  such  as 
llesli.  At  the  same  time,  if  we  use  a 
tube  ha\ing  a  tungsten  target  the  rays 
will  be  more  penetrating  when  generat- 
ed by  200,000  volts  than  at  100,000 
\olts,  and  so  on.  If  a  beam  of  Roentgen 
ra\s  of  suitable  penetrating  power  is 
passed  through  an  object  of  varying 
thickness  or  v,ir\ing  composition,  the 
emerging  ra\s  (  wliich  affect  the  photo- 
graphic plate)  will  ha\e  different  inten- 
sities corresponding  to  the  variations  in 
the  object,  and  the  resvdt  will  be  a  mix- 
ture of  shadows  of  varying  degrees  of 
intensity.  For  example,  a  hidden  cavity 
in  a  piece  of  metal  means  that  the  total 
thickness  of  the  material  is  less  at  that 
p.irticular  place,  and  the  Roentgen  ra\- 
absorption  will  also  be  less;  therefore, 
we  shall  obtain  more  intense  radiation 
in  that  area,  resulting  in  a  darker  patch 
on  the  negative.  If,  instead  of  a  photo- 
graphic plate,  we  are  using  a  fluorescent 
screen,  we  shall  see  a  brighter  patch  on 
the  screen  corresponding  to  the  more 
intense   radiation. 

Unfortunately,  of  the  energy  repre- 
sented by  the  Roentgen  rays  that  fall 
on  the  photographic  film  only  a  very 
small  fraction  (less  than  1  per  cent) 
has  an\'  photographic  effect,  the   remain 
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ilcr  simph  passes  tliioufjh  tlu'  emulsion 
without  aftVctinu;  it.  The  photogiaphie 
effect,  however,  may  be  increased  by  the 
use  of  suitable  inteiisityiiifi:  screens  th.it 
absorb  more  ot  the  ra\s  and  in  consc- 
ijuence  emit  actinic  rays  which  reinforce 
the  photographic  image.  There  are  man\ 
details  of  correct  technique  for  obrain- 
ing  sharp  radiographs  revealing  smallest 
defects  which  must  be  learned  from 
theory  and  experience  just  as  is  true  in 
medical  practice.  For  example,  specifi- 
cations are  rigidly  set  up  by  the  Arm\ 
Air  Forces  and  other  agencies.  These 
involve  distance  and  size  of  focal  spot 
of  the  tube,  protection  of  the  fdni  from 
scattered  and  secondary  radiation  in  the 
specimen,  correct  exposuie  charts,  and 
stereoscopic  exposures  for  locating  the 
depth  of  a  defect.  When  the  object  has 
very  irregular  edges  it  may  be  conven- 
ient to  use  a  wax  impregnated  with 
lead  or  other  heavy  element.  Another 
method  is  immerse  the  specimen  in  a 
liquid  having  about  the  same  coefficient 
of  absorption   as  the  specimen. 

A  certain  number  of  patches  or 
cracks  may  occur  in  a  casting  and  still 
not  be  serious  enough  to  entail  its  rejec- 
tion. The  actual  significance  of  the 
Roentgen  ray  picture  in  terms  of  me- 
chanical strength  is  a  matter  for  experi- 
ence in  interpretation.  The  positions  and 
dimensions  of  metallic  flaws  may  be 
calculated  with  great  accuracy  by  stereo- 
scopic methods.  Hence,  the  radiograph 
becomes  an  infallible  guide  as  to  the 
soimdness  of  material.  Usually  it  may 
be  used  as  a  guide  in  correcting  mate- 
rials and  processes  so  that  they  are  free 
from  defects  and  there  can  be  no  ques- 
tion of  acceptance  or  rejection.  It  is 
doubtful  whether  dependable  castings 
of  the  new  magnesium  alloys  ever  could 
have  been  produced  during  the  war 
without  research  guided  step  by  step  by 
radiographic  test. 

Among  the  castings  and  forgings  that 
are  at  present  radiographed  on  a  service 
routine  scale  are  those  for  gun  carriages, 
turbine  shells  and  parts,  oil  stills,  air- 
plane parts,  locomotive  parts,  high  pres- 
sure steam  installations,  and  expensive 
steel  cylinders,  together  with  many  other 
of  specialized  importance.  The  method 
is  in  general  use  in  America  and  instal- 
lations are  in  use  for  the  same  purpose 
in  the  factories  and  dockyards  of  other 
coimtries.  As  already  mentioned,  the 
greatly  expanded  use  (huing  World 
War  II  of  light  aluminum  alloy  cast- 
ings has  been  made  possible  to  a  large 
extent  by  radiographic  control  of  soimd- 
ness, both  as  a  routine  proceduie  and 
as  a  means  of  developing  correct  fo\mdr\ 
practice. 

Metallic  welding  affords  another  wide 
field  of  Roentgen  ray  usefulness.  .All 
welding  is  liable  to  faults  and  even  the 
best  methods  depend  very  largely  upon 
the  skill  and  care  of  the  individual 
workman.     Theie    is    no    method    save 
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Fig.  1.  Radiograph  of  a  steel  casting 
showing    internal    cracks 

Roentgen  rays  of  testing  a  weld  without 
destroying  it.  As  a  result  of  an  exten- 
sive experience  it  is  customary  to  esti- 
mate the  mechanical  strength  of  a  weld 
by  a  mere  examination  of  the  radio- 
graph. Inspection  of  the  soundness  of 
welds  now  ranges  from  spot  welds  of 
thin  aluminum  foil  on  airplane  wings 
to  welded  Liberty  ships  and  the  giant 
penstocks  of  Houlder  Dam  and  similar 
structures. 

Another  application  has  its  main  ex- 
pression in  the  inspection  of  assembled 
articles  such  as  aircraft  instruments, 
electronic  tubes,  electric  relays  and 
resistances,  artillery  shells,  bombs  and 
rockets  (including  the  proper  filling 
with  explosive  and  incendiary  materials 
and  safe  inspection  of  ammunition  cap- 
tured from  the  enemy),  and  fuzes, 
where  the  finished  product  depends  for 
its  proper  functioning  on  the  complete- 
ness and  correct  assembly  of  its  internal 
components.  In  such  cases  elaborate  and 
expensive  systems  of  inspection  are  often 
necessary.  In  many  instances  Roentgen 
ravs  afford  aji  accurate  method  of  per- 
forming such  a  check. 

Wooden  structures,  such  as  airplane 
and  glider  parts,  railway  ties,  telephone 
poles,  and  lead  storage  battery  separa- 
tors, also  offer  a  suitable  field  for  X-ray 
application.  Worm  holes,  resin  pockets, 
and    graining   mav    be    deteiniined    with 


gieat  exactness.  Roentgen  rav  inspec- 
tion of  the  roof  beams  of  the  aged  York 
Minister  in  England  disclosed  in  1938 
such  a  dangerous  internal  honeycomb- 
ing from  boring  of  death-watch  beetles 
that  immediate  replacement  was  neces- 
s.-iry. 

In  the  course  of  a  research  on  glued 
joints  it  was  necessary  to  determine  the 
<lisposition  of  the  glue.  By  adding  a 
small  percentage  of  a  heavy  salt  to  the 
glue,  thereby  rendering  it  opaque  to 
Roentgen  rays,  the  dispersion  of  the 
glue  in  the  joint  was  shown  with  clear- 
ness in  a  radiograph.  Much  of  the  suc- 
cess of  modern  laminated  wood  a.s  a 
light  and  strong  structural  material  is 
the  result  of  this  technique.  Motor 
tires  may  be  examined  to  determine  the 
position  of  the  cords  and  the  bonding 
of  rubber.  Electric  insulating  materials, 
such  as  ebonite  and  built-up  paper  ma- 
terials, may  be  examined  for  the  pres- 
ence of  impurities  and  electrically 
conducting  particles.  Abrasive  wheels 
have  been  examined  for  cracks,  and  fire- 
clay pots  used  in  the  manufacture  of 
glass  have  been  inspected  for  the  pres- 
ence of  harmfid  metallic  impurities. 
These  rays  have  also  been  used  by  Cus- 
toms authorities  to  investigate  the  con- 
tents of  sealed  packages.  Real  pearls 
may  be  distinguished  non-destructively 
from  imitation  by  Roentgen  rays  be- 
cause the  real  pearl  emits  a  visible 
fluorescence  under  the  action  of  the 
rays.  The  real  pearl  also  discloses  a 
series  of  layers  of  "growth-rings"  from  ' 
the  center  outward,  to  distinguish  it 
from  the  cultivated,  or  Japanese,  pearl 
which  has  an  artificial  center  upon  ' 
which  is  deposited  a  thin  nacreous  layer. 
Diamonds,  which  are  very  transparent' 
to  Roentgen  rays,  mav'  be  distinguished 
from  imitations,  which  as  a  rule  arc 
much  more  opaque.  The  use  of  these 
rays  to  demonstrate  the  fit  of  shoes  and 
boots  is  now  a  familiar  sight  in  a  shoe 
store.  The  exact  measurement  of  the 
fit  of  screw  threads  is  a  matter  that  has 
given  rise  to  a  good  deal  of  difficulty; 
radiography  is  now  being  used  for  thi' 
purpose  with  remarkable  success. 

Entirely  new  is  the  "instantaneous" 
rach'ography  developed  by  Westinghouse. 
A  condenser  discharge  through  a  spe- 
cial tube  provides  a  Roentgen  ray  beam 
of  such  great  intensity  that  an  exposure 
of  the  order  of  a  millionth  of  a  secouil 
is  possible.  Thus  objects  in  rapid  motion 
may  be  radiographed.  The  most  impor- 
tant application  has  been  to  the  science 
of  ballistics  since  the  course  of  bvdlets 
through  various  materials  is  easily  fol 
lowed. 

The  development  of  radiographic  ap 
paratus  has  resulted  in  the  productioi 
of  mobile  units  and  small  and  portable 
ei]uipments  for  various  purposes,  anions 
which  may  be  mentioned  a  set  for  thi 
use  of  plumbers  and  builders  to  enable 
(Continued   on   Page   13) 
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further  courses  in  one  of  the  technical 
options.  These  are:  airplane  design,  air- 
craft power  plants,  airplane  production 
and  maintenance  engineering,  and  air- 
line engineering.  For  the  students  who 
still  have  not  decided  on  a  specialized 
field  of  study,  a  general  aeronautical 
engineering  option  is  provided  which 
permits  them  to  continue  to  take  coiuses 


The  Department  of  Aeronautical  En- 
gineering at  the  University  of  Illinois 
was  started  Xo\ember  1,  1944,  when 
Professor  H.  S.  Stillwell  assumed  his 
duties  as  head  of  the  department.  Dur- 
ing the  four  succeeding  terms  the  re- 
quired courses  for  the  curriculum  were 
activated. 

In  developing  the  curriculum  in  aero- 
nautical engineering,  two  major  aims 
were  kept  in  mind.  First,  it  is  neces- 
sary to  provide  the  student  with  a  solid 
background  in  applied  physics  and  math- 
matics,  the  basic  tools  of  any  engineer- 
ing curriculum.  Second,  a  curriculum 
in  engineering  should  not  include  tech- 
nical subjects  alone,  but  should  also 
supply  non-technical  courses  which 
should  broaden  the  student's  background 
and  help  him  to  a  greater  understand- 
ing and  enjoyment  of  fields  other  than 
engineering. 

When  the  above  two  aims  had  been 
considered,  a  study  of  the  specialized 
field  of  aeronautical  engineering  was 
undertaken.  Since  a  student  unfamiliar 
with  the  various  aspects  of  the  field  can- 
not \ery  well  select  a  major  interest, 
and,  since  a  knowledge  of  the  basic 
courses  in  each  field  is  necessary  in  each 
of  the  other  fields,  courses  in  aerody- 
namics, aircraft  structures,  aircraft 
drafting  and  lofting,  aircraft  materials 
and   processes,   aircraft  design,   and   air- 


Fig.  2.    One  of  the  department's  airplanes — 1'-47\ 


craft    power    plants    were    required     in 
the  curricidum. 

If  the  student,  with  his  g  r  e  a  t  e  r 
knowledge  of  the  field  of  aeronautical 
engineering,  decides,  as  a  senior,  that  he 
knows  what  branch  of  the  work  he 
wishes  to  specialize  in,  he  may  then  take 


Fig.  1.  U.  of  I.  Aeronautical  Laboratory 


selected  from  the  \arious  other  special- 
ized fields. 

In  the  field  of  graduate  stud\,  work 
will  be  provided  in  general  aeronautical 
engineering,  structures,  aerodynamics, 
engines,  production  and  maintenance, 
and  airline  engineering. 

The  Aeronautical  Engineering  Lab- 
oiatory  Huilding  is  located  on  the  cam- 
pus (figure  1).  It  will  house  the  48" 
\  M)"  wind  tunnel  for  student  instruc- 
tion. The  tunnel  will  provide  all  facili- 
ties needed  for  the  teaching  of  wind- 
tunnel  techniques  and  will  pro\  ide  both 
(iualitati\e  and  quantitative  dat.i  for 
\  eritying  the  aerodynannc  r  h  c  o  i'  \ 
leairied   in   the   classroom. 

The  Aircraft  Power  Plants  Labora- 
tory is  located  at  the  University  of  Illi- 
nois .Airport.  The  facilities  will  permit 
tests  of  engines,  engine  installations,  jet 
|iropulsion  units,  and  fuels  and  lubri- 
cants, and  a  burner  laboratory. 

The  Aircraft  Laboratory,  also  locat- 
ed ;it  the  air|iorf,  |iro\ides  facilities  tor 
static  and  dyn.iniic  testnig  of  compon- 
ent p;nts  of  airplanes,  assemblies,  or 
complete  airplanes.  V^erification  of  struc- 
tural theories  can  be  made  or  research 
leading  to  new  designs  or  theories  can 
he  conducted. 

For  burner  research  and  airfoil  inves- 
( Continued  on  Page  22) 
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The  introduction  of  the  Depaitnu-nt 
of  Aeronautical  Engineering  to  the  cam- 
pus last  fall  created  the  need  for  a  wind 
tunnel  to  aid  in  the  instruction  of  the 
various  courses  offered  by  the  depart- 
ment pertaining  to  aerodynamics. 

The  design  of  a  tunnel  to  meet  this 
need  was  started  last  winter  under  the 
direction   of    Professor    H.    S.    Stillwell. 

The  old  locomoti\'e  laboratory  behind 
the  Transportation  Building  was  select- 
ed to  house  the  proposed  wind  tunnel 
and  this  building  is  now  being  prepared 
for  that  purpose.  It  is  now  called  the 
Aeronautical  Engineering  Laboratory. 

Before  going  any  further  with  the 
subject  of  the  University  of  Illinois' 
wind  tunnel,  perhaps  a  short  discussion 
of  wind   tunnels  in   general   is  in  order. 

The  function  of  a  wind  tunnel  is  pri- 
marily the  prediction  or  estimation  of 
performance  of  aircraft  components.  By 
measuring  the  effects  of  airflow  on  in- 
expensive models  in  the  wind  tunnel, 
the  aerodynamist  can  obtain  a  reason- 
able check  on  the  design  of  the  full-size 
airplane  or  any  of  its  parts.  Wind  tun- 
nels are  provided  with  a  set  of  instru- 
ments which  measure  the  lift,  drag,  and 
torque  created  by  the  air  passing  over 
the  surfaces  of  the  models.  Thus,  air- 
foil sections,  engine  nacelles,  wings,  and 
whole  airplanes  can  be  inexpensively 
checked  for  aerodynamic  characteristics. 
The  flexibility  of  the  models  enables 
radical  changes  in  design  with  little  re- 
gard to  expense  or  structural  problems. 
Alterations  of  the  wind-tunnel  model 
are  often  made  with  plaster,  putty,  cla\. 
and  the  like. 

There  are  several  types  of  wind  tun- 
nels. rhe\'  are  usually  classified  as  open 
or  closed  throat,  open  or  closed  circuit, 
and  horizontal  or  vertical  flow.  The 
throat  designation  (open  or  closed )  tells 
whether  or  not  the  test  section  is  com- 
pletely enclosed  by  walls.  The  closed- 
circuit  type  of  wind  tunnel  is  one  which 
circulates  and  re-circulates  the  same  air 
through  the  test  section,  and  the  open- 
circuit  type  does  not  re-circulate  the  air. 
The  "horizontal"  term  indicates,  of 
course,  that  the  air  jet  is  paralled  to  the 
ground  line  or  Hoor.  Each  of  these  des- 
ignations presents  definite  advantages 
and  disadvantages  in  the  construction  of 
a  wind  tunnel.  The  open-throat  type 
of  tunnel  does  not  put  as  great  a  restric- 
tion on  the  size  of  the  model  as  does  the 
closed-thioat  type,  and  the  pressure  over 
the  length  of  the  jet  is  more  nearly  con- 
stant. On  the  other  hand,  the  open- 
throat  type  of  tunnel  requires  a  nearly 
air-tight    room    around    the    test    section 
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in  order  to  eliminate  stray  drafts  and 
winds  which  might  affect  the  test  data 
being  taken.  The  closed-throat  type  is 
generally  less  expensive  to  construct  in 
smaller  sizes.  Also,  the  closed-throat 
t\pe  will  give  slightly  higher  \-elocities 
at  the  throat  section. 

The  initial  expense  of  constructing  a 
closed-thro.it  type  of  wind  tunnel  is 
greater  than  that  for  an  open-circuit 
type  of  tunnel,  but  the  saving  in  power 
necessary  to  operate  the  tunnel  of  the 
closed-circuit  type  more  than  compen- 
sates for  this  initial  cost  in  most  tun- 
nels. The  closed-circuit  t\pe  of  tunnel 
generally  takes  more  Hoor  space  than 
the  open-circuit  type. 

The  University  of  Illinois  student- 
instruction  wind  tunnel  is  to  be  a  closed- 
throat,  return  type  tunnel  with  a  hori- 
zontal jet  and  an  octagonal  test  section. 
The  size  of  the  test  section  being  30" 
X  48".  The  contraction  ratio,  or  the 
ratio  of  the  area  of  section  A-A  on  the 
drawing,  to  the  area  of  the  throat  will 
be  four  to  one. 

The  octagonal  cross  section  of  the 
throat  was  chosen  because  of  ease  in 
construction  and  ease  in  making  cor- 
rections for  the  effect  of  the  tunnel 
walls  on   the  airflow. 

The  turbulence  of  tlie  air  in  the  tun- 
nel is  reduced  with  a  large  contraction 
ratio  and  varies  inversely  as  the  square 
of  the  contraction  ratio,  so  the  amount 
of  tuibulence  in  the  test  section  is  one- 
sixteenth  that  of  the  turbulence  in  the 
section  in  front  of  the  throat.  This 
eliminates  the  use  of  honeycombs  to  re- 
duce turbulence.  The  tuiuiel  has  been 
designed  with  corner  cascades,  or  \anes. 


in  order  to  make  for  smoother  and  more 
even  flow  around  the  corners. 

The  wind  tunnel  is  to  be  powered 
with  a  fifty  horsepower  electric  motor 
with  variable-voltage  control.  This  mo- 
tor will  drive  a  three-bladed  four-foot, 
one  and  one-half  inch  diameter  propel- 
ler which  will  be  directly  coupled  to 
the  motor  as  shown  in  the  sketch. 

The  energy  ratio,  or  the  ratio  of  the 
kinetic  energy  of  the  moving  air  to  the 
power  delivered  by  the  fan,  is  calcu- 
lated to  be  3.66.  This  factor  is  a  meas- 
ure of  the  efficiency  of  the  wind  tunnel 
and  gives  a  direct  relationship  between 
the  velocity  of  the  air  at  the  throat  and 
the  power  delivered  by  the  propeller. 

The  maximum  velocity  of  the  air 
stream  at  the  test  section  under  full 
power  will  be  about  one  hundred  and 
thirty  miles  per  hour.  This  factor  with 
the  other  dimensions  of  the  test  section 
make  for  experimentation  with  Reyn- 
old's numbers  of  relatively  low  values, 
these  numbers  being  in  the  range  of 
one  or  two  million. 

The  University  of  Illinois  wind  tun- 
nel has  been  designed  with  a  six-com- 
ponent balance  which  will  measure  lift, 
drag,  side  force,  roll,  yaw,  and  pitch. 
This  balance  will  permit  varying  both 
the  angle  of  attack,  or  the  angle  which 
the  model  makes  with  the  horizontal ; 
and  the  angle  of  yaw,  which  is  the  angle 
that  the  model  makes  with  a  vertical 
plane.  The  balance  will  be  mounted  in 
the  throat  and  both  instruments  and 
model   may  be  observed    simultaneousK . 

The  wind  tunnel  is  to  be  constructed 
of  wood,  the  framework  consisting  ut 
(Continued  on  Page  22) 
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Riiiiinvav  Npeeil  of  Hydraulic  Turbines 


Bfl  l^fnlvt  Erzvii 


The  design  of  almost  any  machinery  calls  for  the 
consideration  of  internal  forces  that  tend  to  tear  the 
machine  apart.  This  is  especially  true  in  the  case  ol 
the  hydraulic  turbine.  I'oder  conditions  of  sudden  load 
drop,  the  speed  of  a  turbine  approaches  runaway  pro- 
portions and  large  internal  forces  are  dcNcloped.  This 
speed  may  be  found  by  model  tests  of  the  turbine  or 
may  be  calculated  directly. 

As  soon  as  the  load  drops,  the  governor  starts 
choosing  the  gates.  This  usually  takes  several  seconds 
depending  upon  the  penstock.  During  this  time  the 
turbine  absorbs  some  energy  from  the  water  which  is 
converted  into  the  kinetic  energy  of  the  turl)ine  and  is 
given  by  the  formula: 


and  it  takes  /  seconds  for  the  governor  to  close  the  gates 
the  work  deli\-ered  to  the  turbine  is  the  area  under  the 

triangle  which  is 
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w  line   ir  =  the  weight  of  the  turi)ine  and  the  generator. 
g  =  the  gravitational  acceleration  (32.2  '^'/scc')- 

riicrefore,  the  speed  of  the  turbine  in  /  seconds,  in  terms 
nl  the  initial  speed,  can  be  obtained  by  equating  the 
iiiirgy  absorbed  1)\'  the  turbine  to  its  kinetic  energy. 
Iiir  this  purpose  the  load  drop  curve  should  be  known. 

I  liis  relation  is  found  by  plotting  the  energy  absorbed 
li\  the  turbine  against  time  in  seconds  after  the  load 
I-  ^luit  ofif. 

If  the  variation  is  a  straight  line  as  shown  in  l-"ig.  1 
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when'   H.l'.  =  liorsopuwer  at  time  / 
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where  R  =  radius  of  gyration  of  the  turbine  and   the 
generator  (moving  parts). 

This  value  of  A';  is  true  if  the  load  drop  curve  is 
triangular  as  shown  in  Fig.  1.  Therefore,  this  is  onh' 
a  special  case  and  a  more  general  solution  will  be  found 
as  suggested  by  A.  Pfau  of  the  .AUis  Chalmers  Compan\  . 
In  this  solution,  the  load  is  taken  as  a  function  of  time 
and  is  expressed  as: 


H.P.  =  <^H.P., 
and  since  H.P.i  is  a  constant 


H.P.  =/(/)  =  4>U.P., 
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:    -\-KAVS  CATCH  Bl'LLETS  IX  FLIC.HT 

PIERCING  WOOD— These  radiographs  of 
>  in  flight  in  the  air  and  during  their  course 
■^h  Muck^  of  wood,  are  millionth-of-a-secon.l 
iirts    taken    with   the   aid   of   the   new    Westing 

ultrahigh  speed  X-ray  tube.  A — A  .22  lon^ 
liiillft  in  flight  in  air,  seemingly  standing  stiU- 
.  _'J(i  Swift  l.ullet,  traveling  at  4,000  feet  per 
'!,  he)  pel  W'rstinghouse  engineers  time  thr 
iirU'  slunt  exposure  made  possible  by  the 
'm!,c.  This  Imllct  moved  about  one-twentietl) 
Mich  during  the  exposure.  C — A  .22  long  rifU 

riitcring   a   lil<K;k   of  wood.    D — A   similar   bul 

ut  two-thirds  of  the  way  through  the  plank 
irail  of  lead,  and  fact  that  wood  is  virtuallv 
iK    itself    shut    in    wake   of   bullet.    E — Anothei 

(if  the  same  caliber  emerging  from  a  wou-l 
K — This    bullet    literally    exploded     a    woo'l 

on  emerging.  Note  destruction  of  bullet  in 
and  F  as  compared  to  C. — Courtesy   Wcstitiu 

Electric    Corporation. 


ROENTGEN  RAYS  .  .  . 

(  Continued  from  Page  8  ) 
them  to  locate  the  position  of  wires  and 
pipes  in  the  walls  and  floors  of  build- 
ings. Automatic  equipment  with  moving 
belts  permits  quality  classification  usu- 
ally by  visual  fluoroscopy  of  man> 
products,  such  as  elimination  of  candy 
containing  foreign  bodies,  separation  of 
juices  from  pithy  citrus  fruits,  and  de- 
tection of  damaged  or  contaminated 
food  products  of  many  kinds.  Trucks 
and  railway  cars  have  been  equipped 
with  heavier  units  for  rapid  transporta- 
tion  to   fixed   engineering  structures. 

Microradiography 

A  logical   extension  of  radiograph)-  is 
to  thi-  examination  of  very  small  objects. 


the  image  of  which  must  be  enlarged. 
Since  there  are  no  magnifying  lenses 
for  Roentgen  rays,  it  follows  that  re- 
course must  be  taken  to  enlargement  of 
radiographs  registered  on  very  fine- 
grained photographic  emulsion,  such  as 
the  Lippmann,  or  Eastman  548-0. 
Since  1938  this  technique  of  microra- 
diography has  been  developed  as  the 
result  of  work  of  Clark  and  associates 
at  the  University  of  Illinois  into  a  suc- 
cessful and  important  practical  method, 
especially  in  the  field  of  metallurg\'. 
The  technique  is  remarkably  simple, 
involving  only  transmission  of  Roentgen 
rays  generated  at  voltages  below  jO.OOO 
\olts  through  a  specimen  a  few  thou- 
sandths of  an  inch  thick  which  is  in 
contact  with  the  fine-grained  photo- 
graphic film.  The  image  is  then  photo- 
graphically enlarged.  Each  separate 
phase  is  a  complex  alloy,  having  a  dif- 
ferent absorbing  power  for  Roentgen 
rays,  can  be  delineated ;  by  a  simple 
calculation  from  absorption  coefficient 
the  proper  wave-length  may  be  selected 
for  maximum  differentiation  between 
two  or  more  phases  in  the  most  complex 
bronzes  and  other  important  commer- 
cial alIo\s.  Biological  materials  of  very 
small  size  can  be  similarly  photographed 
depending  simply  on  differences  in  den- 
sit\'  within  the  structure  or  following 
differential  "staining"  with  absorbing 
materials.  Illustrated  are  the  microra- 
diographs  of  a  commonly  used  alum- 
inum-copper alloy  in  which  the  copper 
appears  as  white  streaks;  and  the  eye 
of  a  common  housefly.  A  recent  accom- 
plishment involved  specification  of  steel 
for  vitrous  enamelling,  since  steels  of 
the  same  composition  and  structure 
acted  very  differently,  in  some  cases 
causing  enamel  to  shatter.  Microradio- 
graphs  proved  that  micro-porous  chan- 
nels could  cause  diffusion  of  gases 
through  the  metal  with  disruption  of 
the  bond  between  steel  and  enamel.  The 
microradiograph  supplements  the  famil- 
iar photomicrograph,  but  has  the  advan- 
tage of  a  three-dimensional  view  of  a 
specimen  in  contrast  with  the  two- 
dimensional  view  of  an  etched  highly 
polished  surface  in  the  photomicrograph. 
Thus  the  microradiograph  is  well  adapt- 
ed for  stereoscopy. 

Direct  Photochemical  ami 
Physical  Effects 

Through  fifty  years  there  has  been 
accumulating  a  fund  of  information  on 
tlie  direct  biological,  chemical,  and 
phxsical  changes  produced  in  matter  by 
absorption  of  Roentgen  rays  and  con- 
seciuent  liberation  of  high-speed  elec- 
trons. The  cancer  cell  or  bacteria  are 
dcstroxed  h\  such  a  process;  mutations 
in  species  are  produced  by  this  valuable 
tool  of  the  geneticist ;  the  photographic 
effect  is  the  best  example  of  chemical 
change,  along  with  decomposition  of  a 
(Continued  on   Page   18) 
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Hy  Arniv  Li 


Hi-;ir  \c!  Hear  ye!  Come  one!  Conic 
all!  Listen  to  the  sad  talc  ot  an  upper- 
class  engineer  on  \acati()n. 

It  all  started  when  1  finished  my  last 
final.  After  hancUng  my  professor  a 
postal  inscribed  with  the  following  in- 
scription, "Sec  you  next  semester,  same 
time,  same  room,"  I  dashed  madly  to 
the  station   and   luckily  made  the   train. 

I  thoroughly  enjoyed  the  trip  to  my 
first  transition  point,  devouring  sc\eral 
comic  magazines  and  a  western  in  wiiich 
the  bad  man  shot  the  good  man.  1  knew 
things  just  co\il(ln't  run  so  smoothK' 
and  I  was  right.  When  the  conductor 
kicked  me  off  the  train  which  was  to 
have  taken  me  home  and  I  demanded 
to  know  the  reason  why,  he  merely  blew 
a  cloud  of  smoke  in  my  face  and  said. 
"Soniu',  it's  a  custom  with  this  railroad 
that  passengers  bu\'  a  ticket."  Not  want- 
ing to  discuss  the  point  any  further  and 
with  the  cops  trying  their  best  to  mas- 
sage my  head  with  their  hickory  logs, 
I  walked  away  from  the  station  feeling 
\er\-  downhearted.  I  bought  a  ticket 
and  wondered  what  1  could  do  for  the 
next  six  hours  while  the  company  was 
evidently  trying  to  obtain  one  more 
train  for  its  tracks,  thus  making  its 
total  number  of  trains  equal  to  two. 
I  couldn't  go  to  sleep  and  I  couldn't 
go  to  a  movie,  having  seen  all  the  latter 
and  got  plenty  of  the  former  the  pre- 
ceding "final  week."  So,  having  nothing 
to  do,  that  is  exactly  what  I  did  for 
the  next  six  hours. 

The  train  left  late,  as  usiial,  was 
slow  and  dirty,  as  usual,  and  arri\ed 
late  with  two  hundred  pounds  of  my 
baggage  and  nobody  at  the  station,  as 
usual.  Bribing  a  transfer  company  to 
drive  me  and  my  miscellaneous  junk 
home,  I  arrived  just  in  time  to  receive 
my  usual  load  of  No.  10  bird  shot  as 
greetings  from  the  folks.  They  love  me 
there.  I  dodged  my  brother's  electric 
ray  and  walked  into  the  bouse. 

I  can't  remember  a  thing.  The  doctor 
said  it  was  a  narrow  escape.  C^ne  more 
step  and  that  bomb  would  ha\e  really 
damaged  me. 

Thus,  began  my  between  semesters 
\acation.  The  rest  of  the  time  was  spent 
with  the  same  old  round  of,  "My, 
you're  looking  pale!"  and  "I  hear  you're 
making  a  one  point,"  from  relatives, 
and  all  of  my  high  school  and  junior 
college  friends  trying  to  avoid  me  and 
me  trying  to  avoid  them  so  that  every- 
one was  really  avoided. 

-As  I  sit  here  at  m\'  broken-down 
ilesk  in  Champaign — it's  awful  cold  in 
that   dorm   without   blankets — I'll    mur- 
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dcr  that  bum  who  swiped  my  blankets 
on  Homeconu'ng — with  the  editor  beat- 
ing me  with  that  whip  again,  my  mind 
casually  turns  back  upon  my  vacation 
and  I  remember  the  exquisite  open 
house  which  my  brother  ;md  sister 
forced  me  to  go  to  at  my  tormer  high 
school. 

It  was  a  cold  wintry  night  on  the 
twenty-fifth  of  October.  Small  children 
were  throwing  assorted  varieties  of 
fruits  .ind  vegetables,  mostly  the  spoiled 
\ariet\,  upon  people's  porches  and  the 
older  children  were  throwing  bricks, 
lawn  chairs,  and  other  sundry  equip- 
ment. In  other  words,  it  was  getting 
close  to  Halloween.  I  arrived  safely  at 
the  high  school  door  with  my  brother 
and  sister  in  tow.  The  first  teacher  I 
\isited  gave  me  the  same  old  clammy 
hanilshake  and  wanted  to  know  why  I 
wasn't  in  the  army.  The  second  asked 
if  the  school  could  expect  my  brother 
and  sister  to  have  the  .same  ideals  as  I 
did.  When  I  .smilingly  said  yes,  he  re- 
marked that  the  principal  had  better 
throw  them  out  now  instead  of  letting 
them  get  a  footing  in  the  school.  I  won't 
mention  what  the  third  teacher  said — 
and  off  the  record  he  is  one,  too — and 
the  fourth  just  hid  behind  his  desk  as 
if  he  expected  me  to  throw  a  firecracker 
or  something.  Just  my  luck,  when  I 
graduated  I  sold  all  my  equipment  and 
therefore  couldn't   oblige  him. 

Not  desiring  to  meet  an\  more  of 
my  former  teachers,  I  went  into  the 
auditorium  and  sat  down.  Suddenly  the 
lights  went  off  and  an  ancient-looking 
gentleman  mounted  the  stage.  I  tried 
desperately  to  escape  but  the  clever  stu- 
ilents  had  chained  all  the  visitors  to 
their  seats.  Now  this  ancient  gentleman, 
who,  by  the  way,  was  the  custodian, 
finished  mopping  the  stage  and  intro- 
duced the  principal,  who  introduced  the 
vice-principal  who  introduced  etc.,  etc., 
etc.,  until  about  one  hundred  people  of 
all  sorts  and  descriptions  and  heading 
all  committees  from  better  relations  be- 
tween students  and  teachers  to  better 
relations  between  union  bus  drivers  and 
non-union  chemistry  teachers  were  mill- 
ing around  on  the  stage.  I  faintly  re- 
member some  "public-spirited  citizen 
who  has  devoted  much  of  his  time,  with 
no  pay,  to  the  .school  board  "  being  in- 
troduced and  this  personage  mentioned 
that  he  was  going  to  mention  a  few 
points  on  nhy  schools  are  important. 

Suddenly,  I  woke  up.  The  band  was 
|ila\ing  "The  Russian  March."  The 
chains  were  removed  and  I  walked  our. 
I    asked    a    fellow    who   happened    to    be 


walking  my  way  what  the  speech  w;is 
about  and  he  replied,  "I  don't  know. 
I  was  only  the  speaker."  It  was  a  thor- 
oughly enjoyable  e\ening.  .All  in  all.  I 
had  fifteen  hours  of  sleep  that  e\c-nin;; 
and  night. 

Dear  readers,  I  leave  you  with  tliu 
thought.  While  on  \acation,  don't  \i-it 
relati\es,  don't  date,  don't  see  old 
friends,  don't  visit  former  schools  which 
\()u  attended,  and  to  make  things  less 
complicated,  |IST  DON'T  TAKK  A 
V'ACATION. 


TE('H\OflllfKS 

DciUcatcii    t'j    the 
Biir-roo/ii  Lnt/iincrs 

A  smartly  gentleman  walked  into  a 
swank  New  York  bar.  "( ii\  e  me  a 
straight  whiske\'  and  a  glass  of  beer.  " 
he   instructed    the   bar    tender. 

The  beer  he  drank  leisurely.  1  hen, 
picking  up  the  whiskey,  he  unbuttoncil 
his  coat  and  poured  the  shot  of  fiery 
liquid    into   his    lower   vest    pocket. 

He  repeated  the  process  for  the  second 
round. 

On  the  third  round  the  bar  tender 
could  stand  it  no  longer.  "What  do  you 
mean  pouring  our  best  bar  whiskey  into 
\our  vest  pocket,"  he  demanded. 

"Keep  a  civil  tongue  in  your  head,  " 
replied  the  strange  customer.  "It's  none 
of  yer  business  what  I  do  with  my 
whiskey  and  for  two  bits  I'd  jump  over 
the  bar  and  slap  your   sassy  face." 

Just  then  a  bleary-eyed  little  mouse 
stuck  his  head  out  of  the  man's  vest 
pocket  and  in  a  squeaky  voice  said, 
"Hie! — ^'eah.  and  that  goes  fer  your 
damned    cat,     too.  " 


OLD  BUT  HOW  TRUE 

The  horse  and  mule  live  30  years 
And  nothing  know  of  wines  or  beers. 
The  goat  and  sheep  at  20   die 
.And    ne\er   taste  of   Scotch  or   lyc. 
The  cow  drinks  water  by  the  ton 
And    at    1^1    is   mostl\'   done. 
The  dog  at    1  ^   cashes    in 
Without   the   aid    of    rum   or   gin. 
The  cat  in   milk   and   water  soaks 
Then    in    12   short   years   it   croaks. 
The  modest,  sober,  bone-dry  hen 
La\s  eggs  for  nogs,  then  dies  at  Id. 
."Xll  animals  are  strictly  dry. 
They  sinless  live  and  swiftly  die. 
Hut  sinful,  ginful,  rum-soaked  men 
Sur\i\e  for  three  score  years  and  ten, 
.And  some  of  us,  a  mighty  few. 
Keep  d linking  till   we're  02. 
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FABRICATED 
PARTS 


MOLDED  MACERATED 


MOLDED  LAMINATED 
FORMS  and  PRODUCTS 


THE  dramatic  quest  of  Madame 
and  Pierre  Curie  ended  not 
only  in  the  historic  discovery  of 
radium  but  opened  a  great  door 
leading  to  new  concepts  of  matter 
and  therapy. 

A  similar,  but  less  arduous,  quest 
by  you  in  relation  to  technical  plas- 
tics might  open  a  door  to  valuable 
possibilities.  Practical  and  profit- 
able new  uses  for  these  technical 
kinds  of  plastics  are  imminent, 


awaiting  investigation  and  trial. 

One  sound  approach  to  your  ap- 
plication is  to  check  over  your 
requirements  with  us.  Should  a  ma- 
terial with  excellent  electrical  prop- 
erties and  resistance  to  corrosion, 
mechanically  strong  and  easy  to 
machine  be  indicated,  our  type  of 
technical  plasf'cs,  Synthane,  may  fill 
the  bill.  Our  complete  catalog,  free 
for  the  asking,  will  be  helpful  to  you. 
Synthane   Corporation,  Oaks,   Pa. 


SH[EIS.R0DS.TUBES.F*BR1CATEDP«RTS 


SY>TII.\>E  TF.rnMCAL  PIASTM  S 

MOLDED'UMIKATED'MOLDED'MACERAIED 


[SYIVTBA\E]' 


Plan  your  present  ana  future  products  uiilh  Syntltane  Technical  Plastics 
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Perhaps  tlic  reader  has  often  wondered  as 
he  thunihs  rlii-ouLili  the  pa^es  of  ad\  ertisinL; 
in  the  TechnoLjrapli  just  wliy  such  hufje  na- 
tional corporations  shouhl  hotlier  to  reach 
the  rehiti\el\  small  circulation  of  this  maga- 
zine. Win  should  a  concern  whose  scope  is 
so  huge  want  to  present  their  advertising 
hefore  the  students  of  engineering  at  the  Uni- 
of  Illinois?  Is  this  advertising  "charity,"  or 
a  business  proposition?  It  is  a  good  question, 
:ind   one   worth   answernig. 

I''irst  ot  all,  the  leadi'i"  should  consider  that 
the  Technograph  is  just  one  member  of  an 
association  of  twenty-three  magazines  —  the 
Engineering  College  Magazines  Associated,  or 
ECMA — which  represent  the  laigest  ,ind  best 
engineering  colleges  of  the  nation.  ,ind  the 
copy  that  is  seen  in  this  magazine  is  also 
carried  in  most  of  the  other  member  maga- 
zines. So,  instead  of  reaching  st\ident  engi- 
neei's  of  this  campus  alone,  it  is  now  seen 
that  advertisers,  through  the  medium  ot  the 
l^CMA  can  present  their  material  before  .1 
majority  of  the  student  and  f.iculty  personnel 
of  all   engineering  colleges. 

1  he  \alue  of  ha\uig  future  engmcus  tlunk- 
urj  in  terms  of  their  products  is  tremendous 
tc]  our  .advertisers.  Consider  ten  years -hence: 
by  that  time  most  st\idents  now  in  colleges 
will  be  holding  positions  of  varying  import 
m  industry.  Their  buying  power  for  the  com- 
p,inies    the\     represent    wdl    be    unmense,    and 


they  will  be  making  the  decisions  which  mean 
|irotit  cu-  loss  to  the  corporations  with  which 
they  deal.  If  X  Company  develops  a  new 
high-temperature  anti-fatigue  alloy,  and  ad- 
vertises it  in  the  Technograph,  it  is  doubtful 
whether  any  student  readers  will  be  able  to 
place  orders,  or  have  applications  for  it,  but 
it  is  important  that  the  stuilent  notices  this 
development,  and  notes  that  here  is  a  company 
"on  its  toes,"  putting  out  new  materials.  He 
sees  this  company's  copy  again  and  again,  and 
when  the  time  comes  when  he  ivi/l  have  appli- 
cations for  X  Company's  products,  he  is  fa- 
miliar with  the  concern  and  the  probability 
of  his  doing  business  with  them  is  gi'eatly 
enhanced. 

Another  ad\antage  of  the  'Eechnograph  is 
the  excellent  rea<labilit\  of  the  advertiser's 
copy.  Surely  the  reader  has  seen  the  displays 
in  most  technical  magazines,  where  it  is  not 
uncommon  to  see  upwards  of  one  hundred 
consecuti\e  pages  devoted  entireh  to  ad\er- 
tising.  The  chances  are  indeed  slim  for  the 
material  of  a  concern  to  ever  be  seen  by  a 
majorit\  of  the  magazine's  readers.  Contrast 
this  with  the  excellent  positions  given  all 
advertisers,  and  the  absence  of  packing  ad\er- 
tising  page  after  page  in  the  Technograph. 

We  think,  then,  th.it  advertising  in  a  college 
magazine  as  ours  is  a  sound  iinestment,  .-ind 
say  to  our  leaders:  Note  our  advertisers  well 
— they  ha\e  faith  in  you  and  your  future 
as  the  builders  of  a  sound   world. 
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One  of  the  many  nays  radar  can  serve  aviation  is  by 


the  pilot  to  "see"  tliroiigli  fog  and  darkness. 


Radar-  a  "Moving  Road  map"  for  Flying 


Pilots  can  now  ha\e  an  accurate  radar 
"road  map"  of  the  earth  below— showing 
landmarks  and  major  details  of  terrain. 
Radar  will  make  it  a  whole  lot  safer  to 
flv  at  night  or  in  stormy  weather— as  well 
as  in  broad  daylight. 

This  is  only  one  of  the  manv  possible 
uses  for  radar.  For  example,  radar  will 
"see"  icebergs  or  islands  manv  miles  awav 
—  day  or  night  — and  enable  ships  to  avoid 
them.  It  will  provide  man  with  an  amaz- 
ing new  "si.xth  sense"— and  will  be  used 
in  a  creat  man\-  wavs  \ct  to  be  discovered. 


RCA  research  and  engineering  plaved  a 
leading  role  in  developing  radar.  Similar 
research  goes  into  all  RCA  products. 

And  when  you  buy  an  RC.\  N'ictor  ra- 
dio or  television  set  or  \^ictrola,  made  ex- 
clusi\ely  by  RCA  N'ictor,  you  enjoy  a 
unique  pride  of  ownership.  For  \ou  know, 
if  it's  an  RCA  it  is  one  of  the  finest  instru- 
ments of  its  kind  that  science  has  achieved. 

Radio  Corporation  of  AiUerica,  Radio 
City,  New  York  20.  Lhlvn  lo  The  RCA 
SIioic.  Siincldi/s.  at  4:30  P.M.,  Eastern 
Time,  over  the  NBC  Network. 


HOW  RADAR  WAS   BORN 

During  RCA  experiments  at 
Sandy  Hook  in  the  early 
1930".s.  a  radio  beam  was  shot 
out  to  sea.  Men  listening  witli 
earphones  discovered  that  tliis 
hiani  produced  a  tone  upon 
hitting  a  siiip  that  was  com- 
ing into  the  \cw  York  Iiarbor. 
Later  on  the  question  arose, 
"If  radar  could  'hear'  couldn't 
it  he  made  to  'see'?  "  So  the 
\  iewing  screen— or  scope— was 
incorporated  into  radar.  Tliis 
scope  is  an  outgrowth  of  the 
all-electronic  teIe\ision  s\steni 
that  was  in\ented  and  perfect- 
ed at  l\C.\  Laboratories. 


RADIO   CORPORATION  of  AMERICA 
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ROENTGEN  RAYS  .  .  . 

(Contliiui'd   from   I'agc    1  .V) 

\aiii't\  of  organic  conipouiuis,  and  oxi- 
(lation-rcciuctions.  These  have  coiisiilei- 
ably  greater  biological  or  photochemical 
significance  than  truly  industrial  appli- 
cation. Ho\ve\'er,  a  tew  successes  arc  of 
unusual  interest.  There  have  been  many 
attempts  to  use  Roentgen  rays  to  steri- 
lize packages  and  bales  of  such  natural 
materials  as  dates,  figs,  cereal  grains, 
and  other  food  products.  The  organ- 
isms have  usually  been  so  resistant  that 
impracticable  dosages  of  radiation  are 
required,  in  comparison  with  gaseous 
disinfectants. 

Another  common  application  has  been 
coloration  of  gems,  minerals,  and  glass 
by  irradiation.  Unfortunately,  many  of 
these  attempts  ha\e  been  at  the  hands 
of  unscrupulous  dealers  in  antiquies. 
However,  an  example  of  this  process 
has  proved  an  outstanding  success  dur- 
ing the  war  and  has  saved  millions  of 
dollars.  The  Reeves  Sound  Laborator- 
ies discovered  that  when  quartz  oscil- 
lator plates,  used  to  control  radio  fre- 
quencies and  produced  in  \ery  large 
numbers  for  the  Army  Signal  Corps, 
are  irradiated  with  Roentgen  rays,  they 
become  smok\'  in  color  and  at  the  same 
time  the  nscillaliori  frcijiiriicics  decrease. 
Thus,  thousands  of  plates  that  have 
been  overshot  in  frequency  (or  ground 
too  thin,  aged,  reclaimed)  are  salvaged. 
The  frequency  adjustment  is  brought 
under  continuous  visual  control  by  oscil- 
lating the  crystal  in  its  holder  in  the 
Roentgen  ray  beam  until  it  reaches  the 
desire  d  frequency.  The  frequency 
change  brought  about  by  radiation  can 
be  reversed  and  the  original  value  re- 
stored by  baking  the  plate  at  tempera- 
tures over  175°  C.  This  process  im- 
doubtedly  may  be  applied  to  a  wide 
variety  of  other  materials.  It  is  to  be 
distinguished  from  another  Roentgen 
ray  technique  applied  to  quartz  plates — 
namely  back  reflection  control  of  the 
original  cutting  and  grinding  from  nat- 
ural quartz  crystals,  as  mentioned  under 
the  next  topic. 

Great  impetus  has  been  given  to  stud 
ies  and  processes  involving  direct  effects 
by  the  announcement  in  November, 
1943,  by  the  writer,  of  a  new  tube 
made  by  the  Machlett  Laboratories, 
capable  of  producing  an  intensity  of 
5,500,000  roentgens  per  minute,  equiv- 
alent to  radiation  from  90  pounds  of 
radium.  The  Lriiversity  of  Illinois  will 
have  the  first  of  these  tubes  for  experi- 
mental purposes  since  it  is  the  out- 
growth of   rese.irch  here. 

Koenti>vn   Ray   Diffraction 

Another  newer  and  less  laniiliar 
branch  of  Roentgen  ra\  science  applied 
to  industrial  problems  depends  upon  the 
fact  that  solid  crystalline  materials 
serve  as  diffraction  gratings  for  the  rays 
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h\'  \Irtue  lit  tile  icgiil.ir  arrangement 
in  space  of  the  ultimate  atoms,  ions,  or 
molecides,  just  as  closely  ruled  lines  on 
glass  or  metal  serve  as  a  diffraction 
grating  and  produce  ,i  spectrum  of  ordi- 
nary light.  This  inteiaction  between 
Roentgen  ra\s  and  crystals  was  pre- 
dicted and  e\|H'rimentally  proved  b\' 
von  Lane  in  \'U2,  and  gi\cn  its  sim- 
plest expression  in  the  familiar  Bragg 
Law:  /r;  -=  2d  sin  9,  where  /i  is  an 
integer  (the  order  of  the  spectrum),  7 
is  the  Roentgen  ray  wave  length,  tl  is 
the  interplanar  spacing  or  distance  be- 
tween two  identical  planes  of  atoms  or 


Fig.   3 

Fig.  3.  Microradiograpli  of  Aluminum 
Alloy  used  in  Airplane  Motor  Castings. 
Magnification  200X.  White-copper  rich 
phase.  Gray — aluminum  matrix.  Black — 
microdefeets   (holes,  cracks). 

molecules  in  the  crystal,  and  9  is  the 
angle  of  incidence  of  the  beam  on  this 
set  of  planes.  Thus  every  crystalline 
chemical  element  or  compound  produces 
a  diffraction  pattern  which  is  uniquely 
characteristic  of  the  particular  kinds 
and  arrangements  of  atoms  or  molecides 
which  are  the  ultimate  building  blocks 
of  the  crystalline  architecture. 

The  pattern  may  be  used  to  identify 
the  solid  exactly  as  it  is  without  solu- 
tion in  a  liquid  or  other  change.  It  is 
a  comparatively  simple  matter  to  iden- 
tif\'  an  unknown  material  if  a  library 
of  standard  patterns  of  known  pure 
materials  is  available  for  matching.  T  o 
this  end  the  American  Socict\-  for  Test- 
ing IVLaterials,  in  conjunction  with  the 
Physical  Society  of  London,  has  issued 
a  end  index  of  diffraction  patterns  for 
ahiiiit  10, ()()()  compounds,  based  on  the 
origin.il  Dow-Hanawalt  Tables.  For 
this  identiiication  the  material  is  finely 
powered  and  a  so-called  powder  pattern 
or  spectrogram  of  sharp  lines  is  photo- 
graphed. By  rapid  methods  of  compar- 
ing   the    three    most    intense    lines    with 


recorded  \alues,  the  luiknown  may  be 
readily  discovered,  if  there  is  a  standard 
pattern  for  it  in  the  index. 

Thus  the  practical  industrial  identi 
fication  of  any  solid  material  may  be 
carried  out  quite  simply  without  pro 
ceeding  to  the  more  difficult  techniques 
of  determining  the  actual  crystalline 
architecture,  or  precise  scheme  of  ar- 
rangement m  space  of  atoms  or  mole- 
cules, or  even  of  atoms  within  molecules 
particularly   for  organic  compounds. 

There  are  a  number  of  diffraction 
techniques  and  types  of  cameras.  A 
carefully  collimated  train  of  parallel 
Roentgen  rays,  usually  with  one  wave- 
length, is  directed  through,  or  reflectcil 
from  the  surface  of  the  specimen  which 
may  be  a  powder,  aggregate,  fiber,  c)r 
single  crystal,  which  may  be  stationaiy, 
rotated,  or  oscillated.  The  diffraction 
pattern  is  registered  on  a  photographic 
film,  stationary  or  moving.  Hat  or 
curved,  at  a  fixed  distance  from  the 
specimen.  In  the  L'nited  States  four 
manufacturers  produce  largely  for  in- 
dustrial use  complete  multiple  diffrac- 
tion units  on  which  two  or  four  pat- 
terns may  be  photographed  simultan- 
eously. 

I7ntil  recently,  complete  structure 
analyses  were  largely  confined  to  aca- 
ilemic  laboratories  from  which  came  a 
growing  new  crystal  chemistry.  Sudden- 
ly the  problems  of  identity  and  syn- 
thesis of  quinine,  penicillin,  synthetic 
rubber,  alloys,  and  a  long  list  of  essen- 
tial materials  ha\e  required  the  practical 
use  of  the  ultimate  analyses.  The  elec- 
tron density  contour  map  of  a  complex 
molecule,  derived  by  mathematical  Four- 
ier analysis  from  intensity  data,  is  now 
commonly  deduced  in  industrial  research 
laboratories.  Alany  of  the  newest  indus- 
trial materials  have  been  the  direct  re- 
sult of  the  guidance  of  Roentgen  ray 
diffraction  research  and  testing.  Natural 
materials  such  as  minerals,  clays  and 
soils,  cellidose,  proteins  and  other  tex- 
tile materials  are  frequently  studied. 

In  addition  to  analysis  of  crystalline 
architecture,  diffraction  patterns  have 
the  important  function  of  indicating  tex- 
ture— the  actual  condition  of  a  specimen 
in  terms  of  grain  size,  orientation,  ef- 
fects of  rolling,  drawing,  fatigue,  strain, 
annealing,  aging  and  other  processes. 
During  the  war  hundreds  of  thousands 
of  quartz  plates  for  control  of  radio 
frequencies  have  been  properly  cut  and 
ground  for  the  Signal  Corps  of  the 
Army  b>'  diffraction  control  in  nearh 
automatic  apparatus  employing  Cieiger- 
Mueller  counters  for  instantaneous 
check  instead  of  photographic  films.  Air- 
plane motor  castings  have  been  so  im- 
pro\ed  by  means  of  Roentgen  ra\-  back 
reflection  control  that  strain  was  elimi- 
nated and  horsepower  safeh'  doubled  for 
the  same  weight  of  light  alloys  ( See 
1944  Mehl  Award  Lecture  by  the 
(Continued  on   Page  20) 
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Says  the  U.  S.  Bureau  of  Standards,  in  Cir.  No. 
80,  "by  far  the  best  protective  metalhc  coating 
for  rust-proofing  iron  or  steel"  is  ZINC. 

That  statement  has  been  true  for  over  a 
hundred  years,  and  is  hkely  to  be  true  for  a 
long  time  yet. 

Zinc  in  the  form  of  a  coating  protects  against 
rust  in  two  ways: 

First,  by  simple  coverage,  with  a  sheath  of 
rust-resistant  metal. 

Second,  by  electro-chernical  action,  or  "sac- 
rificial corrosion" 

Stop  Rust!  Cut  Costs! 

Save  Materials!  .  .  .  witk  ZINC! 

Buildings,  equipment,  machinery  —  in  all  of  them  the  use 
of  zinc  for  protection  against  rust  is  good  engineering  and 
sensible  economy.  Zinc  can  be  applied  by  hot-dip  galva- 
nizing, electro-plating,  sherardizing,  or  as  a  metallic  pig- 
ment; all  these  methods  are  sound  and  practical  for  various 
applications. ..And  specify  Aeayy  coatings,  for  the  heavier 
the  zinc  coating,  the  better  the  protection,  the  longer  the 
service  life,  and  the  lower  the  cost. 
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S.S.White  flexible  shafts  are  basic  mechanical  elements 
for  transmitting  power  and  for  remote  control  uncJer  con- 
ditions which  do  not  permit  of  direct  connection  with  solid 
shafts.  As  such,  their  place  in  engineering  is  well  estab- 
lished and  important.  This  is  indicated  by  the  millions  of 
feet  taken  annually  by  applications  in  aircraft,  motor 
vehicles,  machinery,  portable  tools,  radio  and  other  elec- 
tronic equipment  and  many  other  products. 

The  reasons  for  this  wide-scale  use  are  the  advantages 
offered  by  these  "metal  muscles"  for  many  power  drive 
and  remote  control  uses.  Consider  the  following  funda- 
mental facts: 

1 .  With  a  single  S.S.White  flexible  shaft  you  can  transmit 
power  or  provide  remote  control  between  any  two 
points,  regardless  of  the  relative  locations  of  the  points 
or  of  the  distance  or  obstacles  between.  This  single- 
part  simplicity,  in  contrast  with  systems  of  gears,  uni- 
versal joints,  belts  and  pulleys,  etc.,  means  simplified 
manufacturing  and  assembly,  reduced  production  time 
and  costs. 

2.  The  use  of  S.S.White  flexible  shafts  often  makes  pos- 
sible product  improvement  because  it  gives  unre- 
stricted freedom  in  placing  driving  and  driven  or 
controlled  members  wherever  desirable  to  secure 
highest  efficiency,  ready  assembly,  space  saving,  con- 
venience of  operation  and  servicing. 

SEND  FOR  THIS  FREE  BULLETIN 

A  knowledge  of  S,  S.  While  nexible  shafts  ond 
their  power  drive  and  remote  control  possi- 
bilities will  be  helpful  to  you  as  on  engineer. 
BULLETIN  450?  will  give  you  the  basic  facts 
ond  technical  data,  A  copy  is  yours  for  the 
king.   Please  mention  your  college  and  course 
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THE  S.  S.  WHITE  DENTAl  MFG.  CO. 

^■^~     DtPT.C,    10    EAST    40tli    ST. 


DIVISION 
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ROENTGEN  RAYS  .  .  . 

(  Contiiiucii   from   Page    hS ) 

writii,  hcfoiT  Congress  of  Metals).  Car- 
bon blacks  for  rubber  reinforcing,  char- 
coal for  gas  masks,  storage  batteries 
(grids  and  active  material),  explosives, 
chcmicils.  ,intise|itics  and  medicinals. 
waxes  .ind  coatings,  welded  Liberty 
ships,  tluorescent  materials,  surgical  su- 
tures and  membranes,  rayons  and  syn- 
thetic textiles,  elastic  polymers  and  plas- 
tics, pigments,  electroplatings,  lubri- 
cants, instrument  pivots,  abrasives,  ad- 
hesives,  wood  and  lignin,  boiler  scale, 
glass,  soaps,  parts  of  V-1  and  V-2  Ger- 
man   bombs — these   are   but   a   short   list 
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Fig.     4.    Diffraction    pattern    of    wax- 
hardened    steel,    showing    fibering. 

ot  materials  of  industrial  and  wartime 
importance  to  which  Roentgen  ra\'  dit- 
fraction  methods  have  contributed  fun- 
ilamental  research  information  and  rou- 
tine production  control.  For  practical 
behavior  in  use  so  frequenth'  depends  on 
the  ultimate  structure  and  texture  after 
gross  soundness  is  assured  by  radiogrii- 
phic   inspection. 

In  104S,  Dr.  C.  S.  Harrett  of  the 
Carnegie  Institute  of  Technology  an- 
nounced a  new  microscopy  of  potential 
\alue  in  physical  metallurgy  and  in 
other  fields,  which  depends  on  Roentgen 
ray  diffraction.  This  new  adaptation 
supplements  optical  and  electron  micro- 
scopy and  microradiography.  It  differs 
from  usual  technique  in  employing  a 
fine-grained  photographic  plate  in  con- 
tact \\ith  or  \ery  close  to  the  specimen 
upon  wliich  a  beam  of  characteristic 
X-ra\s  strikes.  The  diffraction  image  is 
enlarged  just  as  in  the  case  of  micro- 
radiograph\-.  These  diffraction  micro- 
graphs show  the  places  where  inhomo- 
geneous  strain  is  concentrated.  Along 
phmes  where  slip  has  occurred  through- 
out the  interior  of  crystals  and  poly- 
( Continued   on   Page  2.^) 
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FROM  GLIDER'S  NOSE 


The  operating  subsidiaries  of 

Air  Reduction  Company.  Inc., 

are: 

tm  REDUCTION  SALES  COMPtNr 

MtGNOLI*  tlliCO  G«S  PROOUnS  CO. 

Industrial  Gases,  Welding  and 

Culling  Equipment 

NtTIONtL  CtRBIDE  CORPORATION 
Colcium  Corbide 

PUKE  CARBONIC,  INCORPORATED 
Carbonic  Gas  and  "Dry-Ice" 

THE  OHIO  CHEMICAL  t  MFG.  CO. 

Medical  Gases  —  Anesthesia 

Apparatus  —  Hospital  Equipment 

WILSON  WELDER  I  MOALS  CO.,  INC. 
Are  Welding  Equipment 

ILIRCO  EXPORT  CORPORATION 

Infernotionol  Representatives 

of  the  above  Companies 


That's  the  amazing  range  of  products  made  from  Calcium  Carbide,  the  material 
that  produces  acetylene  gas  for  welding  and  cutting.  Now,  through  the  modern 
science  of  chemistry,  this  versatile  product  has  become  a  basic  material  for 
making  a  host  of  new  things  —  plastics,  rayon  fabrics,  cleaning  fluid  and 
synthetic  rubber  —  for  a  thousand  different  uses. 

National  Carbide  is  one  of  many  Air  Reduction  products  that  play  an 
increasingly  important  part  in  diverse  phases  of  American  life  . . .  from  aircraft 
manufacture  to  food  packaging  .  .  .  oxygen  therapy  to  shipbuilding. 


[AiRCO)  AIR  REDUCTION 

60  East  ^ind  Street,  New  York  ij,  N.  Y, 
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AERONAUTICAL  .  .  . 

(Continued    from    I'agi'   9) 

n;;ation,  an  air  jet  tor  operation  at 
speeds  just  below  that  ot  sound  is  beinji 
planned.  This  will  pr()\ide  facilities  for 
instruction  and  research  in  aerodynamic 
phenomena  in  the  trans-sonic  range,  a 
little-known  field  at  the  present  time. 

The  airport  also  provides  facilities  for 
the  classroom  instructional  use  of  the 
airplanes  belonging  to  the  department. 
At  present  the  planes  include  an  Xl'-75, 
a  P-47N  Thunderbolt  (figure  2),  and 
a  P-51C  Mustang  (see  cover).  Parts  of 
these  airplanes  will  be  used  for  mock- 
ups,  test  panels,  and  aircraft  assemblies 
and  subassemblies  for  the  courses  in 
airplane  design  and  physical  testing 
laboratory. 

The  University  of  Illinois  Airport 
will  also  be  helpful  for  use  in  the  air- 
line engineering  option.  The  control 
tower,  airframe  and  engine  maintenance 
shops,  and  the  airlines  operating  from 
the  field  will  all  be  useful  in  studying 
airline   engineering. 

The  type  of  work  which  will  be 
done  by  graduates  under  each  of  the 
options  cannot  be  definitely  stated  since 
their  work  ma\'  be  witli  an  airplane 
manufacturing  company,  an  accessory 
manufacturer,  an  engine  manufacturer, 
a    research   organization,   or   an    airline. 

Chart  1  shows  some  of  the  divisions 
in  the  engineering  department  of  a  large 
airplane  manufacturing  concern.  It  is 
f)ften  possible  to  move  from  department 
to  department  in  order  to  find  the  most 
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COURTESY- CONSOLIDATED    VULTEC 


testing.  Research  work  and  engine  ac- 
cessory design  also  provide  opport\Hii- 
ties  for  graduates  in   this  option. 

The  man  who  specializes  in  airline 
engineering  will  probably  do  work  in 
structural  analysis,  aerodynamics,  and 
engine  installation.  Specifications  for 
new  designs  and  flight  operation  studies 
are  also  work  for  the  airline  engineer. 
The  airlines  have  their  own  engineering 
departments  for  correcting  any  troubles 
encountered  and  for  making  any  changes 
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COURTESY-CONSOLIDATED  VULTEE 


suitable   position    for   a   particular   man.  on    their   airplanes   which    the\    liml    (fe- 

The  four  main   functions  of  a  typical  sirable. 

engineering  department   and   main    posi-  I'he   prospects    of   enipl()\nient   in   the 

tions  available  are  shown  in  Chart  2.  engineering  division  of  the  airplane  in- 

The  aircraft  power  plants  specialist,  dustry  looks  very  promising.  The  design 

in    addition    to    working    in    the    power  of  many  new   types  of  airplanes  by  the 

plants    group    of    an    airplane    manufac-  industry   means   continued   expansion   of 

turer,  may  work  for  an  aircraft   engine  the    engineering    departments.    In    addi- 

factory    in    design,    production,    sales,    or  tion,     the      newly      de\eloped       research 


consciousness  of  the  country  will  open 
many  new  jobs  for  aeronautical  engi- 
neers. 

As  new  developments  occur  in  the 
field  of  Aeronautical  Engineering,  the 
L'niversity  of  Illinois  will  provide  fur- 
ther facilities  and  staff,  so  that  the  latest 
developments  in  the  field  can  be  in- 
cluded   in   the   curriculum. 


ILLINOIS  WIND  TUNNEL  .  .  . 

(Continued   from   Page   10) 

2  X  4's  and  the  surfaces  of  five-eighths 
inch  plywood  bolted  to  the  frame.  The 
interior  of  the  tunnel  will  be  sanded, 
filled,  and  very  highly  polished.  Win- 
dows will  be  installed  in  the  tunnel 
walls  at  the  test  sections  to  permit  ob- 
servation of  the  model,  and  these  win- 
dows will  be  removable  to  permit  access 
to  the  model.  The  windows  will  be 
flush  with  the  interior  surface  of  the 
tunnel  in  order  to  prevent  disturbing 
the  air  flow. 

The  value  of  a  wind  tiuuiel  in  train- 
ing the  student  of  aeronautical  engi- 
neering is  very  great.  Most  of  the  aero- 
dynamic design  of  an  airplane  is  purely 
empirical  and  the  wind  tunnel  presents 
the  only  practical  method  of  supporting 
the  design  of  an  aircraft  without  going 
to  the  great  expense  and  time  of  build- 
ing and  testing  a  full-scale  plane  with 
the  possfbility  of  loss  of  life  in  the  test- 
ing of  the  machine.  Just  as  in  the  other 
fields  of  science,  a  well  developed  tech- 
nique in  the  laboratory  (the  wind  tun- 
nel for  the  aeronautical  engineer)  is 
absolutely  essential  if  any  consistency 
and  accuracy  is  to  be  derived  from  the 
test  results.  It  is  with  this  thought  in 
mind  that  the  University  of  Illinois 
wind    tunnel    has    been    designed. 
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ROENTGEN  RAYS  .  .  . 

(Contiiuied   trom    Pnjif  20) 

n  \  >talline  grains  there  is  a  local  beiid- 
liii.'  or  rotation  of  the  crystal  lattice.  At 
viicli  points  the  efficiency  of  Roentgen 
ra\  lef lection  is  increased  and  a  dark 
lini-  is  produced  on  the  photographic 
plate.  Measurement  can  be  made  of  the 
aiiinuiit  of  rotation  (usually  less  than 
I U  )  and  the  thickness  of  the  distorted 
lauT.  Thus  strain,  plastic  deformation, 
trinmiing,  distortion  from  scratches  and 
cutting  tools,  annealing,  recrystalization, 
coring,  clustering  of  similarly  orientated 
L:r.ains,  age-hardening  and  superlattices 
an-  all  subjects  for  investigation  by  the 
ticluuque.  Sizes  and  shapes  of  polycrys- 
talline  grains  are  shown  in  truly  amaz- 
mu  photographs.  Since  these  diffraction 
inii'Kjgraphs  register  the  effects  in  indi- 
\idual  grains  (while  ordinary  diffrac- 
tion patterns  are  the  summation  of  ef- 
fects from  large  numbers  of  grains)  it 
is  possible  to  identify  microconstituents 
froni  the  directions  of  diffracted  rays 
measured  with  two  films  at  different 
distances,  and  application  of  the  Bragg 
law.  Thus  non-destructive  microanalysis 
on  individual  particles  is  one  of  the 
useful    applications. 

I'lom  the  foregoing  highly  condensed 
and  inadequate  accoimt  it  is  evident  that 
\olumes  would  be  required  to  record 
adequately  the  achievements  of  Roent- 
gen ray  methods  in  industry  over  a  half 
eentury  with  the  result  that  better, 
sater,  more  economical  materials  of 
e\(r\da\'  life  have  been  produced.  Such 
an  attempt  is  being  made  in  the  fourth 
olitKjn  ot  the  writer's  "Applied  X-rays" 
iKiw  ui  preparation  which  will  be  hum- 
hl\  and  gratefully  dedicated  to  the  eter- 
nalK  living  niemor\'  of  Wilhelm  Conrad 
Roentgen. 


V'ictory  Girls  aren't  afraid    of  giving 
in — thev're    afraid    of    gi\ing   out! 


If  you  lend  a  friend   five  dollars  and 
never  see  him  again  it  is  worth   it. 


He    met    liei'    on    the    stairs, 
It  was  daik   and   so   he   kissed   her 
He  said,  "Beg  pardon.  Miss, 
1  thought  it  was  my  sister." 

He   lieKl    her   d.iint>    haml 
Quite  glad   he   hadn't  missetl   her. 
She  said,  ''PraN',  don't  mention  it.' 
\e  (lods!   It  was  his  sister. 


V-12  student:  "They're  going  to  give 
the  bride  a  shower." 

NROTC    student:     "Count    me    in, 
1  11    bring   the   soa|i." 


Roebling  produces  every  major  type  of  wire  and  wire  prod,..  .  .  toaster 
cord  to  telephone  cable  .  .  .  bridge  coble  to  wire  rope  .  .  .  fine  filter  cloth  to 
heavy  grading  screen  . . .  strip  steel  and  flat  wire  (o  round  and  shaped  wire  . . . 
all  Roebling  products.  All  the  result  of  over  100  years  of  wire  specialization. 
John  A.  Roebling's  Sons  Company,  Trenton  2,  N.J. 


@  ROEBLING 

PACEMAKER      IN      WIRE      PRODUCTS 

WIRE  ROPE  AND  STRAND  •  FITTINGS  •  SlINGS  •  SUSPENSION  BRIDGES  AND  CABLES 
COLD  ROILED  STRIP  •  HIGH  AND  LOW  CARBON  ACIO  AND  BASIC  OPEN  HEARTH  STEELS 
AIRCORO,  SWAGED  TERMINALS  AND  ASSEMBLIES  •  AERIAL  WIRE  ROPE  SYSTEMS  •  ROUND 
AND  SHAPED  WIRE      •      ELECTRICAL  WIRES  AND  CABLES     •     WJRE  CLOTH  AND  NETTING 
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UCCESSfUi-O 


(iiiii|)iis  riiiilriiipiirarics . . . 


TONY  KONSTANT 

;  lj\i-    will'    or     li.M.O.C.    -call     hull 

I    cither — for  'I'ony  Konstaiit  has  his  hand 
I     ill  almost  f\cr\  thiiifi  on  thi*  engine  cani- 

•  How  does  an  engineering  student  eventually  '     T,',  ,  m  ■ 

become  vice  presidcni  or  head  of  a  company?  1  ony,    a    pi'odiict    ot    C  hicajio,    bei;an 

What— over  and  above  his  technical  education  j  preiiaiiufT  for  an  acti\e  College  life  while 

-must  he  know  to  qualify  as  a  top  executive?  I  ^^[\\    j,,    hig),    school.    There,    he    was    in 

Theaniuerh:ahaiiciiiulenttimlhigo/prac-  ,  minierous  activities,   clubs,   and   athletics, 

ncal  buun,s> pnmiples  ami  methods.  j  p,i„cipallv  swimniinj;.  His  college  careei- 

It  IS  this  PLUS  knowledge  that  enables  him  to  follows  the  same  lines, 
see  beyond  the  specialized  activities  of  one  de-  i-  j  ,■  u-    u        i       i    • 

partment-to  grasp  the  importance  of  Market-  ^  \^W\  graduation    from   high  school   in 

ing.  Finance  and  Accounting  as  well  as  Pro-  I  June   of    1943.   Tony   decided    the    L  ni- 

duction.  I  versity  of   Illinois  offered   him   the   best 

Fundamentals  Needed  i  '"  ^'^■''  Engineering.   He  will  also  tell 

Ti,«  Ai,,.,„  lo..  II  „,■!,„     7     .-.  .  •    XI    I        I     \'ou    that    his    reason    for    entering    was 
the  Alexander  Hamilton  Institutes  Modern  [     ,  .  ,       ,  i    r       i  ■  ■        l      i 

Business  Course  and  Service  provides  a  thor-   [      his  mother  S  need   tor  his    ration    book, 
ough  groundwork  in  the  fundamentals  under-   '  I   won't    venture  tO  sav  which   is  more 

h'ing  ^//  business  and  industry.  With  the  help  I     eorrect,  but  mv  guess  is  the  latter.  Thus, 
oi  this   intensive  training,  an  alert  man   can         ■       ^u  '      i   '  \^   T-  ii     i    • 

accomplish  more  in  months  than  he  could,  '     '"  ^']''  sumnier  of    4o  1  ony  enrolled   m 
ordinarily,  in  years!  '     the  University  and  became  just  another 

,.  •..._...  I    student — but   not   for  long. 

Many  Techn.COl  Subscribers  !         ^he    first    major    accomplishment     ,n 

There  is  a  scientific  quality  about  the  Institute's  (     -p^,    ,.^  ^,„„    ,^.  ^,.„.^^,.  ^^._.j^  ^^  proficienCN 
Course  and  Service  that  appeals  to  technically-   I  ■  ,    ,  '^  i-      u  i  ■ 

trained  men.  That  is  why  there  are  so  many  '  "^'t  O'  fourteen  credit  hours,  making  It 
prominent  members  of  the  engineering  pro-  possible  for  llim  to  complete  his  rcipiiie- 
fession  among  the  more  than  400,000  sub- 
scribers. They  include:  J.  W.  Assel,  Chief  En- 
gineer, Timken  Steel  &  Tube  Co.;  Lewis  Bates, 
Plant  Mgr.,  E.  I.  du  Pont  de  Nemours  &  Co.; 
Lewis  P.  Kalb,  Vice  President,  Chg.  Eng.  & 
Mfg.,  Continental  Motors  Corporation;  H.  W. 
Steinkraus,  President,  Bridgeport  Brass  Co. 

Institute  training  fills  the  gap  in  ordinary 
technical  education,  and  provides  access  to  the 
thinking  and  experience  of  many  famed  indus- 
trialists. It  is  basic,  broad  in  scope  and  fits  into 
a  busy  schedule. 

Prominent  Contributors 

Among  the  prominent  men  who  have  contrib- 
uted to  the  Course  and  Service  are:  Thomas 
J.  Watson,  President,  International  Business 
Machines  Corp.;  Frederick  W.  Pickard,  Vice 
President  and  Director,  E.  I.  du  Pont  de  Ne- 
mours &  Co.;  Clifton  Slusser,  Vice  President, 
Goodyear  Tire  &  Rubber  Co. 

SEND  FOR  The  Institute's  pro- 

r^n^i^i^  •■■r..^  gram  is  factually  ex- 
FORGING  AHEAD  plained  in  the  fast- 
IN   BUSINESS  reading  pages  of  its 

famous  64-page  book, 
—  FREE!  "Forging    Ahead    in 

Business."  There  is  no 
charge  for  this  book-  , 

let;  no  obligation   in-  .^     / 

Fot«in8 ^^'^'^   \  1  volved.    Simply  fill  in 

'"  I   \  the    coupon    below,  , 

Bus.neM       \\        ^^j    your  FREE  copy        nunts  toi    giaduatKJii   111   M\(ii   Mincsters. 

will  be  mailed  to  you   ,     I)uring    this    time    Tom     was     .Member 
P™™P''y-  '     and     Vice     President     of     Chi     Kpsilon, 

'..         .     .,  „•,.      ,    .-,  ,„  terman    from   swimming  making   him    a 

Alexander  Hamilton  Institute  .  t^    -i  •     iii-     ■       ij 

Dept.  2W,  71  West  23rd  St..  New  York  10.  N   Y.  member    of    the     J  ribe    of     lllmi.     He    IS 

In  Canada:  54  WeUinston  St..  W..  Toronto  I.  Oct.  .,l^„  .,  member  of  the   Rifle  Club. 
Please  mail  me.  without  cost,  a  copy  of  the  64-page  ^^  ,  ,  >•    r       i 

book— "FORGING  AHEAD  IN  BUSINESS.  •  1  onv    has    tile    essentials     tor    a    very 

Name Successful   engineer   with   a   \ivid    iniagi- 

Firm  Name nation.  Tliis  can  be  readily  noticed  when 

Business  Address talking  with  him.   You   might  ask  what 

Position a  common   tea  spoon  reminds  him  of? 

HomeAddress  Ton\,  now   10  years  olil,  recei\ed  his 
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Wf/  Itarhara   1'rnirfwrtl 

BOB  REINHARD 

(  idiie,  hut  not  torgotteii,  that's  Hob 
Reinhard.  An  e\-V'-12  on  campus,  he 
now  is  at  the  Lake  waiting  for  his 
discharge  from  the  Xa\y.  Sloppy  saddles 
and  plaid  shirts  will  soon  be  his  order 
of  the  day. 

Hefore  Bob,  a  native  of  Fort  .Madi- 
son, Iowa,  entered  the  Xa\y  he  workeil 
as    a    machinist    apjirentice    for    that    fa- 


mous ATCHISON,  TOPEKA,  and 
SANTA  FE.  Hob  enlisted  in  1041  and 
spent  the  following  two  years  m  the 
Pacific  based  at  Pearl  Harbor.  From 
there  he  came  to  Illinois  as  a  V-IJ 
student  and  completed  seven  semesters 
here. 

Bob  was  a  ti'ue  lllini  engineer  for 
he  was  often  to  be  .seen  hovering  around 
a  bridge  table  in  the  Union ;  and  we've 
seen  him  frequenting  other  popular 
places  also.  Bob  had  no  preference  as  to 
his  local  hangout  for  he  declared,  "My 
favorite  is  the  first  one  I  come  to." 

To  man\'  he  was  known  as  "Poncho" 
which  might  \aguely  describe  his  ap- 
pearance. 

While  he  was  on  campus  Bob  was 
president  of  Chi  Epsilon  and  a  member 
of  Sigma  Tau.  He  was  also  an  acti\e 
member  of  the  Rifle-Pistol  Club  and  of 
the  ASCE. 

B.S.  degree  in  Civil  Engineering  at  the 
end  of  this  past  summer  and  is  now 
enrolled  in  graduate  school.  He  plans  to 
complete  his  masters  degree  by  June  of 
this  coming  year. 
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answers  lo'^* 


N2  10-6 

N2  12-6x30 

Electric- 
Hydroulic  Type 
PLAIN  GRINDING 

MACHINES 


Brown  &  Sharpe  Mfg.  Co. 
Providence  1,  R.  I.,  U.S.A. 


Convenient  Time-saving 
Controls   promote 
fast  production 

Accurate  Table  Reversal 

Smooth  Vibrationless 
Operation  at  all 

table  speeds 


This  do.a  and  much 
„ore  is  con»oined  m 
our350pogeElec.'.cal 
Engineering  Do.a  Book 

FREE 

uoon  request. 


Housing  wires  and 
cables  in  walls  and 
floors. 

•  Surface  housing  of 
wires  on  ceilings, 
walls  and  floors  with 
greatest  efficiency 
and  neatness. 

•  How  to  eliminate 
enclosed  branch  cir- 
cuits with  limited 
outlets  in  homes  and 
provide  maximum 
access  for  fixtures. 

•  Wires  and  cables 
to  suit  every  indus- 
trial, commercial  and 
domestic  power  re- 
quirement. 


BROWN  &  SHARPE 


national  Electric 

PROC^UCT-S  CORPORATION 

P)t«sbur<jh  22, Po. 


THE  CO-OP 

Oldest  and  Largest  Book  Store  on  Campus 


COMPLETE  ENGINEERING  SUPPLIES 

SLIDE  RULES 

NEW  AND  USED  TEXTBOOKS 


THE  CO-OP 


Green  and  Wris-ht 


Phone  6-1369 


DECEMBER,  1945 
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Making  a  MIPOET 


V^ 


...to  do  a  maii'size  job! 


No  bigjier  than  a  five-grain  aspirin  tablet 
— that's  the  size  of  a  new  non-Hnear 
(■nil,  specially  designed  so  that  an  FM  trans- 
mitter and  receiver  might  fit  into  the 
cramped  interior  of  a  tank! 

This  mighty  midget  that  does  the  -work 
ul'  four  varuuni  tubes  and  two  tuned  circuits 
was  developed  by  Bell  Telephone  Labora- 
tories— and  constituted  a  real  challenge  to 
the  manufacturing  engineers  of  Western 
Electric.  Besides  being  the  smallest  toroidal 
coil  ever  produced  for  electronic  equipment, 
the  materials  used  were  of  the  most  delicate. 

The  core  of  the  tiny  •  doughnut-shaped 
coil  consists  of  a  small  ceramic  form  wound 
with  permalloy  tape  3  v-!2nds  of  an  inch 
wide  and  in  thickness  about  1  20th  the 
diameter  of  a  human  hair.  The  problem  was 
how  lo  wind  1  50th  of  a  gram  of  this  fragile 
tape  around  each  core,  and  then  to  wind 
fine  wire  arouixl  the  laped  form. 


Western  Electric  engineers  discovered 
that  a  standard  coil  winding  machine  could 
be  adapted  for  wrapping  the  foil-like  tape 
around  the  form.  However,  when  it  came 
to  applying  the  required  forty  turns  of  wire, 
ihey  found  that  the  only  effective  method 
was  to  have  the  wire  sewn  by  hand  around 
the  minute  core  through  the  hole  in  the 
center  ...  in  much  the  same  way  that  a 
seamstress  sews  around  a  buttonhole! 

This  system  efficiently  met  military  pro- 
duction demands — to  the  tune  of  over 
100,000  units.  It  was  just  one  of  many  far- 
reaching,  interesting  assignments  mastered 
by  radio,  electrical,  mechanical  and  in- 
dustrial engineers  at  W  estern  Electric.  Now 
these  combined  production  skills  are  once 
more  dedicated  to  Western  Electric's  63 
year  old  job  as  supply  unit  of  the  Bell 
Telephone  System. 

Buy  Victory  Ttnndu  —  and  hepp  them! 
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Western  Electric 

SOURCE  OF  SUPPLY  FOR  THE  BELL  TELEPHONE  SYSTEM 

THE  TECHNOGRAPH 


1,415,853,000,000 

CVBIC  FEET  OF  GAS 

used  iudustriallr  and  commercially  in  year^ 


f^  Trench ^ 


FOR  over  thirty  years,  the  records  show 
there  has  heen  an  increasing  trend  to  Gas 
for  all  industrial  and  commercial  heat  re- 
quirements. The  last  ten  years  have  heen 
most  spectacular,  use  of  Gas  in  these  fields 
having  douhled.  The  twelve  months  ending 
June  30,  1945  saw  the  staggering  figure  of 
one  trillion,  four  hundred  fifteen  bil- 
lion, eight  hundred  fifty-three  million 
cubic  feet  of  Gas  consumed  hy  industrial 
and  business  establishments. 

Nor  was  this  due  to  war  demand  alone, 
for  a  large  percentage  of  this  ten  year  growth 
was  attained  before  hostiUties  opened.  Rea- 
sons for  this  wide  acceptance  of  Gas  hy 
production  managers  and  executives  is  seen 
in  the  merits  of  this  modern  fuel  and  the 
great   advances   made   in   scientiruallv    de- 


*For  12  months  ending  June  30,  19f.>.  /•"isiir<'S 
do  not  include  \atural  Cas  sold /or  genera- 
tion oj  electricity. 


signed  Gas  equipment. 

The  characteristics  of  Gas  that  make  it  so 
desirable  to  industry  and  business  include 
its  speed,  economy  in  unit  and  overall  costs, 
its  precise  automatic  control,  its  cleanliness 
and  dependability. 

The  story  of  the  many  advantages  of  (Jas 
and  the  data  on  the  specific  type  of  heat 
transfer  equipment  that  will  do  the  most 
exact  job  is  available  from  the  Industrial 
Engineer  of  the  local  Gas  Company. 

A>IERICAiV  GAS   ASSOriATION 

t20   Lexington  Avenue,  New    York   17,   N.   Y. 


FOR  ALL 
INDUSTRIAL  HEATING 


DECEMBER,  1945 


27 


A  city  girl  \\;is  swinimiiit;  in  tlu'  mule  in  a  secliulcd 
inillpoiul.  Along  cami-  a  bo\  who  proccciii-il  to  tic  knots  in 
her  clothes.  She  picked  up  an  old  wash  tub  and,  holding  it 
in  front  of  hi-r,  marchi-d  toward  the  kid,  saying,  "You 
little  brat,  do  you  know  w  liat   I'm  thinking." 

"Yeah,"  said  the  kid.  "\(iu're  thinking  that  tliere  tub 
has  a  bottom  in  it." 


"Lo\e  me  little,  lo\e  me  long," 
L'sed  to  be  a  proper  song. 
Hut  now  to  make  the  girlie  happ\ , 
It's    lo\e    me    much    and    make    it    snappy! 


A   real   e\ecuti\e   is   a   man   who  can   hand    back   a    lettei 
for  the  third  typing  to  a  red-headed   stenogr,i|iher. 


"My  roommate  says  that  there  are  some  things  that  a 
girl    should    not   do   before   twenty." 

"I  agree  with  her  wholeheartedly.  There  are  many 
things  that  are  best  enjf)yed  without  a  large  audience." 


Parmer:  "I  miss  the  old  cuspidor  since  it's  gone." 
Wife:  "You  always  missed  it — that's  why  it's  gone." 


Complete  Stock  of 

ENGINEERING 
TEXTS  and  SUPPLIES 


Charles'  Book 
Exchange 

711  So.  Wright  St. 


rothing  is  guessed  at,  nothing  is  taken  for  granted 
by  the  engineers  in  charge  of  Okonite's  cable  proving 
ground.  Buried  in  various  types  of  cheinically  different 
and  highly  corrosive  earth,  pulled  into  conduit  or  in- 
stalled overhead,  electrical  cables  are  tested  under  con- 
trolled conditions  of  temperature,  voltage  and  loading 
conditions  duplicating  those  of  actual  operation. 

In  use  since  1936,  carefully-recorded  tests  made  in  this 
"outdoor  laboratory"  have  disclosed  valuable  trends.  As 
facts  accumulate,  Okonite  engineers  apply  their  findings 
to  the  improvement  of  their  electrical  wires  and  cables. 
The  Okonite  Company,  Passaic,  N.  J. 

^OKONITEw 

insulated  wires  and  cables 


Sheffield  Farms.  New  York 


I  Dairies  Everywhere 


Cheitnul  farm,  Washington 


Because  it  sets  the  standards 
of  dependability,  convenience, 
and  overall  economy.  Whether 
for  cooling  milk,  freezing  Ice 
cream,  keeping  storage  rooms 
cold,  refrigerating  trucks,  mak- 
ing ice,  or  conditioning  air, 
you'll  find  Frick  equipment  the 
choice  of  leading  dairies 
throughout  the  country.  Let  us 
quote  on  YOUR  cooling 
needs:    write,    wire    or    phone 
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. . .  what  else  is  in  store  for  these  Man-Made  Gems  ? 


That's  a  good  question.  But  at  this  point  no  one  can  give 
you  the  complete  answer  to  it. 

The  full  possihilities  of  these  nian-niade  gems  have  not 
Lcen  explored.  The  making  of  synthetic  sapphire  and  ruhy 
in  this  country  is  an  infant  industry— horn  in  \^'orld  \^ar  II. 

Prior  to  the  war,  all  our  synthetic  sapphire  and  ruby  were 
imported.  \^  hen  our  supjjly  of  these  war-vital  materials  was 
(  ut  off.  The  Linde  Air  Products  Company-,  a  Unit  of  L  CC. 
at  the  request  of  the  government  con- 
densed into  months  tlie  research  necessary 
to  master  tlie  tcchni(|ue^  of  fjuaiililv  pro- 
duction. 

Of  all  the  gems,  synthetic  sapphire  and 
rujiy.  like  their  natural  forms,  arc  second 
only  to  the  diamond  in  liafdiic,-s.  Already 
tlicy  have  many  uses. 

They  ar<!  long-wcariiii;  thread  liuidcs  in 


LINDE  S'i'NTHETIC  CEM  M.4TERIALS 


textile  mills.  They  are  the  hearings  in  watches  and  delicate 
navigation  instruments.  They  make  plionograph  needles 
tjiat  will  far  outlast  metal.  Tiiey  are  much  in  demand  for 
jewelry  .  .  .  and  are  used  for  many  types  of  cutting  tools, 
gages,  spray  nozzles,  burnishing  wheels  and  insulators. 

What  else  are  they  good  for?  If  you  are  technically 
minded  and  read  the  italicized  paragraph  In-low.  you  may 
come  up  with  a  new  answer  or  two. 

In  iitlilition  to  rxtraoriUnary  near  resistance  and 
!:rr(il  heaiily.  I.l.\Di:  synlhelic  sapphire  and  ruby 
(irr  hii^Iily  resistant  to  most  chemicals  and  have 
/ii-7i  strength  at  temperatures  up  to  3.000  deg.  F. 
and  higlier.  Electrical  losses  at  all  Jrcquencies  are 
loll .  They  can  lie  given  an  exceptionally  smooth 
surface,  and  can  he  bonded  to  other  materials. 
\tailable  in  halj-boutes  up  to  130  carats,  and  in 
roils  «/  0.063  in.  to  0.123  in.  diameter. 

For  additional  injnnnalion  send  jor  the  jolder 
P-12  "Synlhelic  Sapphire  Production." 


UNION     CARBIDE     AND     CARBON     CORPORATION 

30  East  42nd  Street    fTTH    New  York  17,  N.  Y. 
Principal  Vnits  in  the  United  States  and  their  Products 

AllOYS  AND  METALS- Electro  M.  lallurgical  Cumpanv,  Havncs  Slcllilr  Company.  Kernel  Laboralorirs  Company.  Inc..  United  Slates  Vanadium  Corpor: 
CHEJWICAIS-  Carbide  and  Carbon  CI,,  mieals  Corporation  PIASIICS-  Bakelitc  Corporation  ElECIRODES,  CARBONS  &  BAHERIES-  National  Carbon  I 

INDUSTRIAL  CASES  AND  CARBIDE- The  Linde  Air  Products  Company,  The  Oiwcid  Railroad  Scryice  Company.  The  Presl-O.Lite  Cgmpaoy,  lac, 


HYDRAULIC  TURBINES  .   .   . 

(Ci)iitiiiuf(l    from    l*;i^i'    12) 
Imoiu  ihis,  the  \n\w  of  A'  is  found  as: 


N  =  N, 


\  C        J„ 


(3) 


lixaniplc  fa  I . 

Suppose  the  variation  of  load  with  time  is  a  straij>lu 
line  as  in  Fij-;.  1  where  it  takes  4  seconds  for  the  gates 
to  close.     Then  4>  is  found  frnni  similar  triangles: 


<t>li.l\ 


H.P., 


4  -  / 


frcMU  which 


[-^H'-il 


Putting   this   \'alue   for     /    cfxll   in    (3)    or   /  =4   in    (2) 
the  runaway  speed  liccomes: 


N->  =  N^  . 


6,465,982 


C 


+  1 


where  A'l  and  C  are  known. 


A  more  general  method  is  illustrated  below.  This  is 
a  more  direct  method  for  plotting  the  speed  at  certain 
times  after  the  load  drops  completely. 

Example  §2. 

Suppose  a  188"  turljine  is  running  at  lull  gale  under 
a  head  of  160'  with  a  speed  of  90.6  R.P.M.  A  closer 
api)roximation  is  made  by  equating  (1)  which  assumes 
a  linear  variation  of  load.  For  this  purpose,  small 
intervals  of  time  are  taken  to  get  a  more  accurate  result. 
Assume  first  that  the  performance  curve  from  model 
tests  will  be  the  same  as  for  100%  load  drops.  This  is 
shown  as  horsepower  vs.  gate  opening  in  Fig.  2.  Sup- 
pose it  takes  4  seconds  to  close  the  gates,  in  which  time 
the  speed  acquires  a  maximum  value. 

From  equation  (1) 


,^,2.^2,991  H.P.  •/ 

Nr  = +  .V,^ , 


(4) 


In  this  equation  H.P.  is  the  average  horsepower  and 
/  is  the  interval  of  time.  Therefore  H.P.  •  t  is  the  area 
under  the  curve. 

Applying  this  to  a  problem  where 

WR-  =  100, ()()(), 000 

the  equation  (4)  l)ecomes: 

A^.,-  =  0.0323  H.P.  •/  +  A^i-. 

This  first  set  of  calculations  gives  an  approximate 
value.  I'Vom  this  relation  of  speed  and  time,  we  can 
find  the  H.P.  b}'  making  use  of  the  model  tests.  If  the 
penstock  is  short,  the  head  will  remain  constant.  The 
new  results  for  the  load  curve  may  be  found  i)\  the 
following  formulas: 


Ni  = 


N 


VT/ 


D 

In  =  —-  .V, 

d 


H.R,=(-^^y„.p. 


H.P.  =  H.P.,  (H)= 


where   .V|  =  unit  rjjui  of  the  turbine 
ih  =  unit  rpm  of  the  model 
J)  =  diameter  of  the  turbine      188  inch 
d  =  diameter  of  the  model  — 12  inch 
H.P. I  =  unit  horsepower  of  the  turbine 
h.]).!  =  unit  horsepower  of  the  model. 

In  these  formulas  h.p.i  is  found  from  model  tests  cor- 
responding to  Wi. 

Now,  using  the  new  horsepower  versus  time  curve, 
we  obtain  new  values  (a  closer  approximation)  as  shown 
in  Tai)le  3. 

The  figures  indicate  that  these  successive  approxi- 
mations converge  rapidly  and  therefore  it  is  sufficient 
to  make  only  two  approximations  as  in  this  example. 

If  the  variation  is  assumed  to  be  linear,  using 
formula  (2): 


A^2  =  A^i 


where 


C  = 


WR-N,- 
H.P., 


109,200 


1,616,496  X  4 

A^-.  =  90.6  .  I h  1 

7,530,000 


7,530,000 


/  =  4  sec. 


A^o  =  123.7  . 

This  shows  that  linear  variation  of  the  load  drop  curve 
gives  a  very  close  approximation  and  can  be  used  satis- 
factorily to  obtain  the  runaway  speed.  It  is  also  true 
that  model  test  data  are  not  needed  in  using  this 
formula. 


BACK   WATER 

To  " luK  k"  A  nil/lit 

"What  liiil  \<)u  name  >ouah  baby,  Most'?"  a  friend 
inquired    of   a   proud    colored    father. 

"Electricity,"   .said    Mose. 

"Queer  name,"  said  the  friend.  "Why  did  you  name 
him  that?" 

"Well,  mah  name's  Mose  and  mah  wife's  name  Dinah, 
and  if  Dinah-mose  don't  make  electricity,  what  does  they 
make  ?" 


Mr.   Henry:  "Are  \ou  smoking  back  there?" 

Mech.  student:   "Xo  sir,   that's  just  the  fog  I'm   in." 


DKFINITIONS 

Virtues  are  what  \oa  learn  at  mother's  knee;  vices  arc 
learned  at  some  other  joint. 

A  strip  tease  dancer  is  a  girl  who  makes  a  bare  li\ing. 

A  corset  is  a  hindrance  to  good  feeling. 

A  wise  monkey  is  a  monkey  who  doesn't  monkey  with 
an(}ther  monke\'s  monkev. 
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Guess  how  many 
miles  of  thread 
he's  wearing! 


IKT'S  unravol  tlip  man  —  frariiK-iil  liv  pa 
d  incnt:  Wlicn  we  ilo,  wp  fiiiii  it  tak 
al.uut  58  inili-s  of  tlircad,  of  one  kinil  or  a 
other,  to  dress  him  from  the  skin  out. 

Better  than  9  miles  for  uniierwear;  -i 
miles  for  socks;  10  for  a  shirt;  1  for  a  tie;  I 
for  a  suit.  So  the  manufacturers  tell  us. 

And  rememher,  every  ineli  of  ail  tl 
thrca<i  that  is  woven  into  falirics  has  to  n 
at  high  speed  through  metallic  guides  on  t 
te.vtile  Miaehines. 

Those  guides  are  ordinarily  made  of  h: 
dened  or  chrome-plate<l  steel  —  Inil  tin 
near  out  fast. 


.\o^\  mill  owners  are  turning  to  a  new  mira- 
cle metal,  "the  hardest  metal  ma.le  l>y 
m.iTi  "  It  is  called  Carholoy  Cemented  Cir 
liide.  .\iid  mill  men  have  discovere<l  thai 
Carlioloy  textile  guides  often  outlast  steel 
as  much  as  50  to  1. 

What  is  Carboloj?  It  starts  out  as  a  sim- 
j)le  mixture  of  metallic  powders,  but 
tremendous  heat  and  pressure  transform  it 
into  a  metal  of  almost  diam..nd  hardness. 

Industry's  "Secret  Weapon" 

In  cutting  tools,  in  dies  for  drawing  wire 
and  tubing  and  forming  sheet  metal,  it  has 
I)layed  a  major  role  in  w.ir  proiluiliou  — 
commonly  tripling  the 
output  of  machine^ 
and  men;.sp<'eding  tank, 
ammunition  and  naval 
building  programs. 

.\fter  the  war,  the 
benefits  of  this  neu 
miracle  metal  will  be 
available  to  everyone! 
Countless  products  will 
be     made    better     ami 


Iiitn  ymir  clolhes  hate  /i-lt  the  effects  of  a  ivuiiilerful  new  metnt—the  hiinleit 
metal  made  hy  man  tarlioloy  Cemented  Carbide  has  helped  revoliitiunize 
industry  -     and   promises    great    benefits    to    everyone    in    the    near    Inture. 


cheaper  through  the  wider-.spread  industrial 
use  of  (arboloy  tools  and  dies. 

More  than  that,  the  u.se  of  Carboloy  for 
wear-resistant  parts  in  airplanes,  automo- 
bihs,  home  appliatiees  and  equipment,  will 
give  these  products  themselves  improved 
|H-rformance  and  longer  life. 

Attention  Engineers  and  Designers 

Carboloy  research  and  field  engineers  will 
gladly  help  you  take  full  advantage  of  the 
hardest  metal  made  by  man  in  planning 
your  postwar  product  and  production  pro- 
gram. Write  us  toilay.  Carl)oloy  Company 
Ini-.,   I)etr..it  :i-i,  Mich. 


The  Hardest  Metal 
Made  by  Man 

CARBOLOY 

CEMENTED     CARBIDE 


DECEMBER,  1945 
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YOUR   FUTURE   IN  ELECTRONICS 


Housing  A  New  Industry 

Electronics,  always  just  around 
the  corner  before  the  war,  is  now 
full  grown.  During  the  war  itself 
it  was  almost  a  million-dollar-a- 
dav  Imsinrss  at  General  Electric. 


Now  G.E.  has  begun  construction 
of  "Electronics  Park"  at  Syracuse, 
New  York,  a  155-acre  plant  that 
will  build  television  receivers, 
commercial  radar,  and  frequency 
modulation  radio  for  peacetime. 
Laid    out    like    a  college   campus, 


this  plant  will  have  every  modern 
facility  for  the  design,  development, 
and  manufacture  of  electronics 
products.  The  men  who  work  there 
will  be  part  of  one  of  the  greatest 
industries  to  turn  from  war  to 
peace. 


Peacetime  Radar 

The  first  practical  application  of 
wartime  radar  is  the  G-E  "Elec- 
tronic Navigator."  This  will  revolu- 
tionize "thick  weather"  navigation, 
providing  the  mariner  with  an  in- 
strument to  plot  a  safe  course,  even 
through  darkness,  fog,  smoke,  or 
rain.  Radar  waves  sent  out  from 
the  ship's  antenna  can  travel  with 
the  speed  of  light — in  a  millionth 
of  a  second  make  a  round  trip 
to  an  object  200  yards  away.  The 


pilot  can  tell,  not  only  his  own 
position  bvit  that  of  the  other  ships, 
buoys,  lighthouses,  and  land  around 
him. 

Television  As  A  Career 

Today  nine  television  stations 
are  operating  throughout  the  coun- 
try; one  of  these,  WRGB,  is 
owned  and  operated  by  General 
Electric.  G.E.'s  electronic  engineers 
predict  that  by  1950  there  will  be 
loO  stations  serving  over  67  mil- 
lion people. 

A  television  studio  includes  all 
equipment  which  is  now  part  of  a 
regular  broadcasting  studio,  be- 
sides much  more  apparatus  to 
take  the  pictures  and  allow  them 


to  be  broadcast.  The  maintenance 
of  this  apparatus  affords  a  great 
opportunity  for  the  technically- 
trained  inen  with  a  knowledge  of 
basic  principles  of  electrical  engi- 
neering, electronics,  and  radar. 

As  electronics  grows  and  branches 
into  even  more  fields,  the  demand 
for  trained  personnel  will  increase. 


The  best  investment  in  the 


in  this  country's  future.  Keep  all  the  Bonds  you  Buy. 
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I3traight  talk  about  your 
after-college  job 


No.  1.  An  engineer  should  find 
out  what  he  can  do  best 


As  A  COMPANY  made  up  largely  of  engineers,  we 
-Zi.  have  observed  a  good  many  young  engineers  on 
their  first  job. 

One  thing  we  have  discovered  is  that  each  student 
engineer  will  have  a  special  ability  in  some  phase  of 
his  chosen  profession.  When  given  a  chance  to  apply 
that  special  ability  in  the  right  place,  an  industrious 
man  usually  makes  a  good  beginning. 

More  often  than  not  however,  the  student  engineer 
is  not  sure  where  his  special  ability  lies.  Neither  can 
his  first  employer  be  sure.  Temperament  and  person- 
ality, we  find,  have  as  much  bearing  as  university 
training  on  what  line  of  work  an  engineer  should  follow. 

It  quite  often   happens  therefore,   that  while  doing 
productive  work,  a  man  will  expose 
latent  talents  which  he,  himself,  did 


various  departments  of  our  business.  While  doing 
productive  work,  thev  are  watched  carefully  for  the 
development  of  special  aptitudes.  And  in  the  meantime, 
they  get  a  broad  and  solid  grounding  in  our  policies, 
products  and  manufacturing  procedures. 

■  Our  course  is  particu- 
larly valuable  and  interesting  to  trainees  because  the 
operation  of  our  business  requires  widely  varied  en- 
gineering skills.  We  manufacture  tapered  roller  bear- 
ings for  every  industry.  And  we  operate  a  large  alloy 
steel  mill  which  produces  high  quality  alloy  steels  in 
a  \vide  variety  of  standard  and  special  analyses. 

If  you  will  soon  be  awarded  a  degree  in  Metallurgy 
or  in  Mechanical,  Mining,  Chemical,  or  Electrical  En- 
gineering, and  you  would  like  to  know  more  about  our 
plan,  drop  us  a  line  now.  The  Timken  Roller  Bearing 
Company,  Canton  6,  Ohio. 


not  know  he  possessed. 

■  That  is  why 
we  think  it  is  wise  for  a  young  grad- 
uate engineer  to  go  with  a  company 
which  will  imderlake  to  give  him  a 
varied  course  in  practical  experi- 
ence. It  gives  him  time  to  "find 
himself;"  to  determine  what  he 
likes  best,  and  what  he  can  do  best. 
At  The  Timken  Roller  Bearing 
Company,  student  engineers  are 
given    an   opportiuiity   to  work  in 


The  Timken  "Work-as-You-Learn"  Plan  of  Training 


FOR  BEARING  DIVISION 

1.  Bearing  Manufacture 

2.  Tapered  Roller  Bearing  Design 

3.  Industrial  Application  Engineering 

4.  Automotive  Application 

Engineering 

5.  Railway  Application  Engineering 

6.  Alloy  Steel  Production  and  Sales 

7.  Purchasing  Department 

8.  Field  Engineering  Service 

9.  Sales  Order  Department 
10.  Sales  Engineering  in  Field 


FOR  STEEL  AND  TUBE  DIVISION 

Electric  and  Open  Hearth  Melting 

Shop 
Steel  Rolling  Mills 
Heat  Treating  (Canton  Plant) 
Bar  Finishing  and  Inspection 
Tube  Finishing,  Heat  Treating 

and  Inspection 
Stainless  Steel  Forge  Shop 
Tool  Steel  Mill  and  Forge  Shop 
Production  Scheduling  Department 
Metallurgical  Laboratory 
Metallurgical  Service  (Customer 

Contacts) 
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THE    TIMKEN     ROLLER     BEARING     COMPANY 


tips.  SpeiiallBtsandlurgr  pro<lu<erBof/inpa//o.vslc<'(.'ifor  intluatry.   Manufacturers  of 
Mount  Vernon.  WeMslerand  Newton  FatU.  FOREIGN  ASSOCIATE  PLANTS:BritishTim- 
ken,  Ltd.,  Birmingham.  Wolverhampton,  ISorthampton,  England;  S.  A.  Francaise  Timken,  Asnieres(Se 


PRODUCTS:    World's  Ijirpest  manufacturer  of  (npcrr./ roH. 
.vahlerorii  bit.'t.  U.S.PLANTS:(AllinOhio)(:anton,CoIu 


e)  France.  SALES  OFFICESlIn  principal citiea. 
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FR(X\TISPIECE: 

A  relatively  new  design  in  radar  antennas,  this  "umbrella"  is  able 
to  be  rotated  in  order  to  provide  ma.ximum  signal  pick-up  and 
transmission  output  in  any  chosen  direction. 
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Howard  II.  Franklin 


Practical  Television  Svsteiii 


The  basic  tonn(iation-\vork  of  a  prac- 
tical television  system  has  already  been 
done.  The  efforts  of  literally  thousands 
of  research  men,  engineers,  and  techni- 
cians have  been  required  to  bring 
television  to  its  present  stage  of  devel- 
opment, but  once  it  is  established  com- 
mercially, the  efforts  already  expended 
will  seem  infinitesimally  small  compared 
to  those  which  will  be  required  in  the 
future.  The  many  unsolved  problems  in 
television  cannot  have  escaped  the  notice 
of  those  who  have  followed  its  develop- 
ment in  recent  years.  A  great  many 
highly  trained  men  will  be  required  to 
lend  their  efforts  to  the  solution  of  these 
problems,  and  as  television  becomes  more 
widespread,  the  demand  for  trained  tech- 
nical personnel  will  become  even  more 
acute  as  a  result  of  problems  entirely 
unrecognized  at  present. 

Fundamentals  of  Television 
Transmission 

Television,  in  the  early  days  of  its 
development,  involved  only  the  problems 
of  obtaining  an  image  which  might  be 
interpreted  as  a  picture.  The  only  meas- 
ure of  merit  in  those  days  was  recogniz- 
ahility  of  subject  matter.  But  since  the 
.lr\fi(>pment  of  cathode-ray  television 
^\^rcnis,  a  recognizable  picture  is  taken 
till  granted  and  the  problem  resolves 
mti)  one  of  obtaining  a  picture  with  high 
•  Irtinition. 

"High  Definition"  is  a  term  which 
nri;;inated  when  it  became  apparent  that 
It  was  possible,  by  means  of  a  larger 
luiniber  of  scanning  lines,  to  produce  a 
liicrure  with  higher  resolution  than  had 
been  thought  feasible  before  the  advent 
of  cathode-ray  tubes.  Since  then  the 
j  term  has  been  accepted  as  meaning  a 
'  picture  with  not  only  a  larger  number 
it  Manning  lines,  but  also  one  with  a 
\'i\v  dicker  level,  correct  contrasts,  ade- 
i|ii  itc  brightness,  and  a  high  "signal-to- 
mih\("  ratio.  In  other  words,  a  picture 
ii.iNing  a  high  degree  of  excellence. 

Since  a  light  image  is  continuous  over 

.1   two  dimensional  surface  and   in  time, 

'    iiiil   brightness  is  also  a  function  of  the 

tliifc   coordinates,   x,   y,    and    t,   such    a 

'  I'nture    cannot    be    transmitted    over    a 

I  ^iiii^le  commiuiication  channel  where  the 

I  iiiaiinitude  of  the  signal  is  a  function  of 

Hint-  alone.  Since  this  limitation  applies 

•  til  both  wire  and   radio  transmission,   it 

I  pn•^ents  a  major  obstacle  in  the  trans- 

j  Illl^sion  of  pictures.  Therefore,  it  is  only 
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through  the  time  worn  expedient  of  sac- 
rificing on  the  one  hand  to  gain  on  the 
other  that  the  transmission  of  television 
images  is  possible. 

The  maximum  picture  "excellence" 
sensed  by  an  observer  is  determined 
physiologically  by  the  limitations  of  the 
human  eye.  Therefore,  it  is  the  aim  of 
television  to  produce  a  picture  whose 
excellence  is  equal  to  that  which  the 
human  eye  is  capable  of  observing.  In 
order  to  accomplish  this  excellence,  ad- 
vantage is  taken  of  (a)  the  finite  resolv- 
ing power  of  the  eye,  and  (b)  the 
persistence  of  vision.  From  (a),  it  is 
known  that  the  human  eye  has  a  limited 
resolving  power  and  can  convey  only  a 
finite  amount  of  information.  From  (b) 
it  is  known  that  persistence  of  vision  is 
the  familiar  phenomenon  used  in  motion 
pictures,  i.e.,  if  pictures  taken  of  an 
object  in  a  consecutive  sequence  of  posi- 
tions are  observed  at  a  rate  of  12  to  16 
pictures  per  second,  the  image  gives  the 
illusion  of  continuous  motion.  Therefore 
it  can  be  concluded  that  to  produce  a 
dynamic  scene  with  all  the  detail  of 
structure  and  motion  which  the  human 
eye  is  capable  of  accepting,  requires  the 
transmission  of  information  at  a  definite 
rate  of  time  only,  and  thus  can  be  ac- 
complished over  a  single  channel. 

The  Basis  of  Television 
Transmission 

The  basic  problem  of  picture  trans- 
mission with  finite  detail  and  motion 
has  no  unique  solution,  but  the  process 
involving  scanning  has  been  chosen  as 
the  most  practical  of  the  many  processes 
tried  to  date.  This  process  involves  mov- 
ing an  "exploring"  element  (or  spot) 
over  the  image  to  be  transmitted  in  a 
periodically  repeated  path.  This  element 
is  so  constructed  that  the  brightness  of 
its  instantaneous  position  is  indicated  by 
a  signal  which  it  generates.  This  signal 
is  transmitted  in  turn  over  the  commun- 
ication channel  to  the  reproducing  spot 
whose  brightness  is  controlled  by  the 
signal.  The  reproducing  spot  moves  over 
the  viewing  screen  on  the  receiving  enil 
in  a  path  synchronous  with  and  similar 
to  that  of  the  exploring  spot.  Thus,  the 
reproducing  spot  will  reconstruct  at  the 
\iewing  screen  the  image  which  will  be 
properly  assembled  and  in  proper  inten- 
sities all  over  the  screen.  For  example, 
let  the  control  grid  voltage  of  a  cathode- 
ray  tube  be   altered   by  a  video  signal. 


This  change  in  grid  voltage  will  cause 
a  change  in  the  number  of  electrons 
emitted  from  the  electron  gun  of  the 
tube,  and  hence  will  caitse  a  change  in 
the  brightness  of  the  spot  on  the  screen. 
The  intensity  of  light  can  then  be  made 
proportional  to  the  brightness  of  the  spot 
scanned  by  the  transmitter.  If  timed  to 
start  at  the  same  instant  and  to  sweep 
both  horizontally  and  vertically  in  syn- 
chronism with  the  scanning  at  the  trans- 
mitter, the  spot  will  reconstruct  at  the 
viewing  screen  the  brightness  distribu- 
tion on  the  image  area. 

The  exploring  spot  and  the  image 
scanning  pattern  in  an  actual  cathode- 
ray  system  are  in  the  pickup  device, 
e.g.,  the  Iconoscope,  where  the  spot  is 
foniied  by  a  cathode-ray  beam  deflected 
over  the  scanning  pattern  by  a  suitable 
electrostatic  arrangement.  The  repro- 
ducing spot  and  the  viewing  screen  are 
in  the  cathode-ray  viewing  tube,  e.g., 
a  Kinescope,  where  an  electron  beam 
serves  as  the  scanning  element.  The 
communication  channel  extends  into  the 
pickup  device  and  includes  a  chain  of 
video  amplifiers,  the  radio  transmitter, 
the  medium  through  which  the  trans- 
mission takes  place,  the  receiver  with  its 
amplifiers,  and,  finally,  the  control  ele- 
ment of  the  viewing  tube. 

Since  it  is  beyond  the  scope  of  this 
article  to  discuss  in  detail  the  great  mass 
of  highly  technical  data  necessary  to 
explain  the  intricate  mechanisms  of  a 
television  system,  we  shall  confine  our 
discussion  to  a  more  general  treatment 
of  some  of  the  extremely  interesting 
problems  of  prograninu'ng,  production, 
etc. 

Programming 

A  great  deal  of  time  and  effort  has 
been  spent  in  determining  the  type  of 
program  best  suited  for  television  broad- 
casts, since  the  material  used  on  the 
programs  is  fully  as  important  as  the 
technical  aspect  of  transmission.  A  wick- 
variety  of  programs  have  been  televised 
and  many  surveys  have  been  conducted 
to  determine  the  reactions  of  both  tech- 
nical and  non-technical  observers  .so  as 
to  obtain  advance  infonnation  on  what 
the  public  expects  and  wants  from  com- 
mercial television. 

The    material     for    programs    can    be 

drawn  from  studio  productions,  current 

events,  and  films.  The  moving  pictures, 

in    particular,   offer   excellent   television 

(Continued  on  Page  26) 
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The  organization  of  an\  lolk'tif  tci.li- 
nical  publication  embodies  a  faculty  aii- 
\isor\  committee.  For  the  first  time  in 
the  history  of  the  Illinois  Tcchno{/rii['li 
our  committee  is  made  up  of  more  than 
one  person.  The  Tech  is  proud  of  its 
facult\  advisors  whom  we  feel  have 
contributed  a  great  deal  of  time  and 
effort  to  the  betterment  of  our  maga- 
zine. We  would  like  to  introduce  them 
to  our  readers  by  printing  a  statement, 
made  at  the  November  15th  committi  i 
meeting,  «hich  we  feel  excellently  ex- 
presses the  purpose  of  such  an  ad\isor\ 
board : 

"The  members  of  the  faculty  ailvis- 
ory  committee  for  the  Tidinot/rtifih  have 
accepted  their  appointments  because  they 
belie\e  an  Kngincering  College  maga- 
zine pla.\s  a  vital  part  in  engineering 
education  and  in  the  community  life  of 
students  and  faculty.  Reasons  for  this 
belief  are  too  numerous  to  discuss  at  thiv 
time.  The  board  hopes  to  assist  the  stu 
dent  staff  in  the  following  ways: 

I  )  Hy  contributing  to  continuity  of 
editorial  and  business  policies  from  year 
to  year. 

2)  Ry  development  of  further  intei - 
est  in  contributions  to,  anil  enjoyment 
of,  the  magazitie  by  all  faculty  and  stu- 
dents of  the  College  of  Engineering,  and 
the  departments  of  Agricultural,  Chem- 
ical  and   Architectural   Engineering. 

3)  Ry  helping  to  maintain  and  raise 
the  level  of  technical  excellence  of  the 
magazine  b\-  ad\ising  the  student  staff, 
particularh  when  so  reiiuested  b\'  the 
staff." 


A«lvi»i«>K  To4*liii4»j;£ra|»li 

I  nlike  many  of  the  ECMA  publica- 
tions, the  Illinois  'l\<hno(/riipb  has  re- 
mained in  existence  throughout  the  war. 
The  genuine  interest  of  Professor  |.  A. 
Henry,  faculty  adviser  for  the  past  sev- 
eral years,  is  largely  responsible  for  the 
continuance  of  the  magazine.  This  h.as 
been  no  easy  task  considering  the  ex- 
tremely low  number  of  civilian  students 
and  the  lack  of  time  for  outside  activi- 
ties caused  by  the  speeded  up  engineer- 
ing program. 

"Jack"  Henry,  as  his  associates  in 
the  mechanical  engineering  department 
call  him.  received  his  U.S.  degree  in 
Mechanical  Flnginecring  in  1930  at 
Michigan  State  college.  For  the  next  1 1 
years  he  was  connected  with  the  De- 
troit Edison  Co.  In  February,  1941, 
Professor  Henry  came  to  the  University 


.    .    .    hfi  iti  rn  itoya 

ot    Illinois   wheie   he   has   specialized    in 
the  instruction  of  heat  power  courses. 

The  classroom  has  not  claimed  all  of 
this  man's  time.  h(iwc\er.  Mr.  Hciuy 
>penr   a    \c:ir   wiirkini!   on    vvaiiu    aii'    re- 


think that  all  engineers  shi 
journalism   courses   such 


PROF.  J.  A.  HENRY 

search  and  also  shows  a  marked  interest 
in  quality  control  of  industrial  products 
by  statistical  methods.  He  helped  teach 
an  intensive  course  at  Illinois  in  Decem- 
ber, 1944,  and  at  the  state  universitx 
of  Iowa  in  November,  1945,  in  the 
latter  subject. 

In  addition  to  his  background  in  me- 
chanical engineering,  Mr.  Hein'\'  is  not, 
b\-  any  means,  lacking  in  journalistic 
experience.  Successively,  exchange  edi- 
tor, associate  editor  and  editor  of  the 
"Acorn,"  Royal  Oak,  Michigan  high 
school  bi-weekly,  he  continued  news- 
paper work  as  a  reporter  for  the  Michi- 
(jdn  State  (UjIIci/c  \rics  in  his  freshman 
year.  In  the  past  two  years.  Professor 
Henry  has  served  as  vice  chairman  of 
Engineering  College  Magazines  Asso- 
ciated. 

Honors  are  far  from  l.ickuig  in  Mr. 
Henry's  career.  He  is  a  member  of  the 
American  Society  of  .Mechanical  Engi- 
neers, S.P.E.E.,Tau  Heta  Pi,  and  Phi 
Kappa  Phi.  And,  last,  but  far  from 
least  in  the  Professor's  life,  is  his  family 
consisting  of  wife,  young  daughter,  Dor- 
othy, and  son  Donald. 


iM  take 
s    trade 

and  technical  journalism  because  some 
of  them  will  eventually  use  it  in  their 
future  jobs."  Attempting  to  forge  this 
link  between  journalism  and  engineer- 
ing is  Miss  Helen  M.  Peffer,  A.ssistant 
Professor  in  journalism  and  editor  in 
the  Engineering  Experiment  Station. 
She  is  also  one  of  the  new  ad\isers  to 
the   J'rrhnnr/i/if'h. 

Miss  Peffer  got  her  start  in  technical 
journalism  by  sheer  chance.  David  I.. 
Fiske,  who  by  the  way  got  his  mastei  v 
in  engineering  at  Illinois,  offered  her  a 
job  doing  editorial  work  with  Refriger- 
ating Engineering  in  New  York.  She 
ser\ed  as  managing  editor  with  Refrig- 
erating Engineering  from  1930  until 
1942  and  as  editor  from  1942  until 
I94S.  She  was  also  managing  editor  of 
\arious  editions  of  the  Refrigerating 
Pata  Book. 

While  she  was  in  New  \mk,  Miss 
Peffer  was  the  president  of  Advertising 
Women  of  New  York,  Inc.  Her  experi- 
ence with  this  club  caused  her  to  write 
the  book.  Madam  (Chairman.  Members, 
and  dnests.  which  was  published  by  the 
MacMillan   Company    in    1942.    It   was 


MISS  HELEN  M.  PEFFER 

very  well  recei\ed,  for  several  thousaiul 
copies  were  sold.  Madam  (Uiairman. 
Members,  and  Huests  is  a  hvuiiorous 
book  joshing  about  women's  clubs. 

Miss  Peffer  is  teaching  only  one  class 
in  journalism  this  semester.  Trade  and 
Technical  Journalism.  Next  semester 
she   will    be   teaching    Feature   Writing. 

She  received  her  A.B.  from  the  IJni- 
( Continued  on  Page  26) 


8 


THE   TECHNOGRAPH 


The  Unwritten  Laws  of  Engineering 

Part  2  —  K4*latiii^  riiiol'ly  l<»  li:n;£iiio4*riii;£  Kxoi'iiliveK 

Bv  w.  K.  wt:su 

Siipfrvhtirqvr  Kntfiiiffrinq  IHvisioii.  tivnvral  Klft'trir  #'». 

The  author  was  born  in  Baton  Rouge,  Louisiana,  in  1902.  In  the  interim  of  high  school  and 
college,  Mr.  King  made  twenty-three  voyages  as  a  wireless  operator  aboard  a  ship  during 
which  time  he  visited  most  of  the  principal  ports  and  cities  of  the  world.  He  graduated  from 
Tulane  University  in  1925  with  a  bachelor  of  science  degree  in  chemical  engineering  and  later 
received  his  mechanical  engineering  degree  for  post-graduate  work.  Employed  by  CJeneral  Electric 
Company  from  1926  to  1945,  his  work  consisted  principally  of  research,  design,  and  application 
engineering.  In  June  of  1946  he  joined  the  staff  of  Battelle  Memorial  Institute,  Columbus,  Ohio, 
as  a  research  engineer,  concerned  chiefly  with  the  fundamentals  of  combustion  of  liquid  fuels 
and   the  development  of  gas  turbines.     Mr.   King  is   a   member  of   .-V.S.M.E.   and    I'au    Beta   Pi. 


The  tollowiiig  is  a  partial  list  of 
basic  commandments,  readily  subscribed 
to  by  all  executives  but  practiced  only 
by  the  really  good   ones : 

hidii'iduid  Behavior,  Technique 

hviry  Exd  ut.vf  must  knuii  uiuit's 
going  on  in  his  bailiicick.  This  is  re- 
peated here  for  emphasis,  and  because 
it  belongs  at  the  head  of  the  list  for 
this  section.  Just  remember  that  it  works 
both  ways,  as  regards  what  you  owe 
your  associates  and  subordinates  as  well 
as  yourself. 

Obviously  this  applies  primarily  to 
major  or  significant  developments  and 
does  not  mean  that  you  should  attempt 
to  keep  up  with  all  the  minor  details 
of  functions  assigned  to  subordinates. 
It  becomes  a  vice  when  carried  to  the 
e.xtent  of  impeding  operations.  Neverthe- 
less, the  basic  fact  remains  that  the 
more  information  an  executive  has,  the 
more  effectively  he  can  manage  his 
business. 

Do  not  try  to  do  it  all  yourself.  This 
is  another  one  of  those  elementary  propo- 
sitions that  everyone  will  endorse  and 
yet  violations  are  quite  common.  It's 
bad  business ;  bad  for  you,  bad  for  the 
job,  and  bad  for  your  men.  You  must 
delegate  responsibility  even  if  you  could 
cover  all  of  the  ground  yourself.  It 
isn't  wise  to  have  so  much  depend  upon 
one  man  and  it's  very  unfair  to  your 
men.  It  is  often  said  that  every  execu- 
tive should  have  his  business  so  organ- 
ized that  he  could  take  a  month's  vaca- 
tion at  any  time  and  have  everything  go 
alone  smoothly.  The  most  common  ex- 
cuse for  hogging  the  whole  job  is  that 
subordinates  are  too  young  or  inexpe- 
rienced. It's  part  of  your  job  to  develop 
your  men,  which  includes  developing 
initiative,  resourcefulness,  and  judg- 
ment. The  best  way  to  do  this  is  to 
load  them  up  with  all  the  responsibility 
they  can  carry  without  danger  of  seri- 
ous   embarrassment    to    the    department. 
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Any  self-respecting  engineer  resents 
being  babied,  to  the  extent  where  he 
cannot  act  on  the  most  trivial  detail 
without  express  approval  of  the  tiepart- 
ment  head. 

On  the  other  hand,  it  must  be  grant- 
ed that  details  are  not  always  trivial 
and  it  may  sometimes  require  a  meeting 
of  the  management  committee  to  change 
the  length  of  a  screw  in  a  critical  piece 
of  mechanism  in  high  production.  It's 
simply  a  matter  of  making  sure  that  all 
items  are  handled  by  men  of  appropri- 
ate  competence   and   experience. 

Put  first  things  first,  in  applying  your- 
self to  your  job.  Since  there  usually  isn't 
time  for  everything,  it  is  essential  to 
form  the  habit  of  concentrating  on   the 


important  things  first.  The  important 
things  are  the  things  for  which  you  arc 
held  directly  responsible  and  account- 
able, and  if  you  aren't  sure  what  these 
are  you'd  better  find  out  mighty  quick 
and  fix  them  clearly  in  mind.  Assign 
these  responsibilities  top  priority  in  bud- 
geting your  time ;  then  delegate  as  main- 
as  possible  of  the  items  which  will  not 
fit  into  your  schedule.  It  is  a  good  gen- 
eral rule  never  to  undertake  any  minor 
project  or  chore  that  you  can  get  some- 
one else  or  some  other  department  to  do 
for  you,  so  long  as  it  is  not  an  essential 
part  of  your  job.  For  example,  if  your 
job  is  building  motors  it's  a  mistake  to 
spend  time  designing  special  vibration  or 
sound  meters  for  testing  them  if  you  can 
get  the  laboratory  to  do  it   for  you. 

In  handling  special  problems  of  this 
sort,  it  is  usually  good  diplomacy  to  let 
some  local  office  do  the  job,  if  they  can, 
before  importing  e.xperts  from  another 
plant  or  company. 

The  practice  of  drawing  upon  all 
a\ailable  resources  for  assistance  can  fre- 
quently be  applied  to  advantage  in  re- 
spect to  your  major  products,  as  well 
as  in  minor  details.  This  especially  true 
in  a  large  organization  where  the  serv- 
ices of  experts,  consulting  engineers,  lab- 
oratories, and  other  departments  are 
available  either  at  no  cost  or  for  much 
less  than  it  would  cost  you  to  get  the 
answer  independently.  In  fact,  there 
may  well  be  cases  in  which  it  would 
be  wise  for  you  to  limit  yourself,  per- 
sonally or  as  a  business  manager,  to 
performing  only  those  functions  to 
which  you  can  bring  some  special  talent, 
skill,  or  contribution,  or  in  which  you 
enjoy  some  natural  advantage.  Some 
companies,  for  example,  have  achieved 
outstanding  success  by  virtue  of  their 
special  genius  for  merchandising  the 
products  of  others,  or  by  concentrating 
on  the  manufacture  of  a  standard  com- 
petitive article  .so  as  to  capture  the  mar- 
ket by  lowering  the  price.  Likewise  the 


aircraft  companies  generally  exploit 
their  special  aeronautical  skill,  leavinj; 
development  of  engines,  superchargers, 
propellers,  and  other  components  to  spe- 
cialists in  these  fields.  Few  of  us  arc 
\ersatile  enough  to  excel  in  more  than 
one  or  two  talents. 

Citltivalc  the  hahil  of  "  Ixiilinij  mat- 
Icrs  {ioti/i"  to  their  sinipltst  tcriin.  The 
faculty  for  reducing  apparently  compli- 
cated situations  to  their  hasic,  essential 
elements  is  a  form  of  wisdom  that  must 
usually  be  derived  from  experience,  but 
there  are  marked  differences  between 
otherwise  comparable  individuals  in  this 
respect.  Some  people  seem  eternally  dis- 
posed to  "muddy  the  water";  or  the\ 
"can  never  see  the  woods  for  the  trees," 
etc.  Perhaps  a  man  cannot  correct  such 
an  innate  tendency  simply  by  taking 
thought,  but  it  appears  to  be  largely  a 
matter  of  habit,  a  habit  of  withilrawing 
mentally  to  a  suitable  vantage  point  so 
as  to  survey  a  mass  of  facts  in  their 
proper  perspective,  or  a  habit  of  becom- 
ing immersed  and  lost  in  a  sea  of  detail. 
Make  it  a  practice  to  integrate,  con- 
dense, summarize,  and  simplify  your 
facts  rather  than  to  expand,  ramify, 
complicate,   and   disintegrate   them. 

Many  meetings,  for  example,  get 
nowhere  after  protracted  wrangling  un- 
til somebody  finally  says,  "Well,  gentle- 
men, it  all  boils  down  simply  to  this...," 
or  "Can't  we  agree,  however,  that  the 

basic  point  at  issue  is  just  this "  or, 

"After  all,  the  essential  fact  remains 
that  .  .  ." 

This  sort  of  mental  discipline,  which 
instinctively  impels  a  man  to  go  down  to 
the  core  to  get  at  the  crux  of  the  mat- 
ter, is  one  of  the  most  valuable  qualities 
of  a  good  executive. 

Do  not  get  excited  in  eni/ineeriny 
eniergeneics  —  keef'  your  feet  on  the 
ground.  This  is  certainh'  trite  enough, 
and  yet  an  engineering  group  will  some- 
times be  thrown  into  a  state  of  agita- 
tion bordering  on  panic  by  some  minor 
crisis.  This  refers  especially  to  bad  news 
from  the  factory  or  the  field  regarding 
some  serious  and  embarrassing  diffi- 
culty, sruch  as  an  epidemic  of  equipment 
failures."  Most  crises  aren't  half  as  bad 
as  they  appear  at  first,  so  make  it  a 
point  to  minimize  rather  than  magnify 
a  bad  situation.  Do  not  ignore  signs 
of  trouble  and  get  caught  napping,  but 
learn  to  distinguish  between  isolated 
cases  and  real  epidemics.  The  iinportant 
thing  is  to  get  the  facts  first,  as  prompt- 
ly and  as  directly  as  possible.  Then  act 
as  soon  as  you  have  enough  evidence 
from  responsible  sources  to  enable  you 
to  reach  a  sound  decision. 

Engineering  meetings  should  not  be 
too  large  or  too  snitill.  Many  executives 
carry  their  aversion  for  large  meetings 
to  the  point  of  a  phobia.  This  is  reflect- 
ed in  the  common  saying  that  nothing 
worth  while  is  ever  accomplished  in  a 
large   meeting.    It   is   true   enough    that 
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large  meetings  frequently  dissipate  the 
subject  over  a  number  of  conflicting 
or  irrelevant  points  of  view,  in  a  gen- 
erally superficial  manner.  But  this  is 
almost  entirely  a  matter  of  the  compe- 
tence of  the  chairman.  A  considerable 
amount  of  skill  is  required  to  manage  a 
sizable  meeting  so  as  to  keep  it  on  the 
proper  subject,  avoiding  long-winded  di- 
gressions or  reiterations  of  the  argu- 
ments. It  should  be  the  function  of  the 
chairman,  or  the  presiding  senior  execu- 
tive, to  bring  out  the  pertinent  facts 
bearing  upon  the  matter,  in  their  logical 
order,  and  then  to  secure  agreement 
upon  the  various  issues  by  («)  asking 
for  general  assent  to  concrete  proposals, 
or  (/))  taking  a  vote,  or  (c)  making 
arbitrary  decisions.  Engineering  meet- 
ings may  degenerate  into  protracted 
wrangle  for  lack  of  competent  direc- 
tion. The  danger  in  this  respect  seems 
to  be  about  in  proportion  to  the  size  of 
the  meeting. 

Small  meetings,  three  or  four  persons, 
can  usually  hammer  out  a  program  or 
dispose  of  knotty  problems  much  more 
effectively.  The  chief  drawback  lies  in 
the  possibility  that  all  interested  parties 
may  not  be  represented,  and  considerable 
loss  or  mischief  may  result  from  failure 
to  take  account  of  significant  facts  or 
points  of  view.  Apart  from  the  actual 
loss  in\olved,  strong  resentment  or  dis- 
couragement may  be  engendered  in  the 
neglected  parties.  (The  Revolutionar\ 
War  was  brought  about  largely  as  a  re- 
sult of  the  fact  that  the  Colonies  were 
not  represented  in  the  British  Parlia- 
ment). 

There  will  doubtless  be  cases  in  which 
it  is  neither  feasible  nor  desirable  to 
have  all  interested  parties  represented  in 
engineering  discussions,  particularly  if 
the  participants  are  well  informed.  But 
in  general  it  is  fitting,  proper,  and  help- 
ful to  have  the  man  present  whose  par- 
ticular territory  is  imder  discussion. 

An  excellent  expedient  for  avoiding 
the  objections  to  either  extreme  in  this 
respect  is  to  keep  the  meeting  small,  call- 
ing in  each  keyman  when  his  particidar 
responsibility  is  being  discussed. 

In  any  kind  of  a  meeting  the  impor- 
tant thing  is  to  face  the  issues  and  dis- 
pose of  them.  All  too  often  there  is  a 
tendency  to  dodge  the  issues,  postponing 
action  until  a  later  date,  or  "letting  the 
matter  work  itself  out  naturally."  Mat- 
ters will  always  work  out  "naturally  " 
if  the  executive  function  of  control  is 
neglected  but  this  represents  a  low  order 
of  "management."  Count  any  meeting 
a  failure  which  does  not  end  up  with 
a  definite  understanding  as  to  what's  go- 
ing to  be  done;  who's  going  to  do  it, 
and  when.  This  should  be  confirmed  in 
writing  (minutes). 

Cultii'atc  the  habit  of  tnaking  brisk, 
clean-cut  decisions.  This  is,  of  cour.se, 
the  most  difficult  and  important  part  of 
an  executive's  job.  Some  executives  have 


a  terrific  struggle  deciding  e\en  minor 
issues,  mainly  because  they  never  get 
over  being  afraid  of  making  mistakes. 
Normalh',  facility  comes  with  practice. 
but  it  can  be  hastened  b\'  ()bser\ing  a 
few  simple  principles. 

1.  Decisions  will  be  easier  and  more 
frequently  correct  if  you  have  the  essen- 
tial facts  at  hand.  It  will  therefore  pa\ 
you  to  keep  well  informed,  or  else  to 
bring  out  the  relevant  facts  before  at- 
tempting a  decision.  However,  it  is 
sometimes  said  that  anybody  can  make 
decisions  when  all  of  the  facts  are  at 
hand,  whereas  an  executive  will  make 
the  same  decisions  without  waiting  for 
the  facts.  To  maintain  a  proper  balance 
in  this  respect,  when  in  doubt  ask  your- 
self the  question:  "Am  I  likely  to  lose 
more  by  giving  a  snap  judgment  or  by 
waiting  for  more  information?" 

2.  The  application  of  judgment  can 
be  facilitated  by  formulating  it  into 
principles,  policies,  and  precepts  in  ad- 
vance. The  present  paper  is  an  attempt 
to  fomiulate  experience  for  this  purpose 
Make  up  your  own  code,  if  you  will, 
but  at  least  have  some  sort  of  code,  for 
much  the  same  reason  that  \ou  memor- 
ize the  axioms  of  Euclid  or  Newton's 
laws  of  motion. 

3.  You  do  not  have  to  be  right 
every  time.  It  is  said  that  a  good 
executive  needs  to  be  right  only  51  per 
cent  of  the  time  (although  a  little 
better  margin  would  obviously  be 
healthy). 

4.  The  very  fact  that  a  decision  is 
difficult  usually  means  that  the  advan- 
tages and  drawbacks  of  the  various  al- 
ternatives are  pretty  well  balanced,  so 
that  the  net  loss  cannot  amount  to  much 
in  any  event.  In  such  cases  it  is  fre- 
quently more  important  to  arrive  at 
some  decision — any  decision — promptly 
than  to  arrive  at  the  best  decision  ulti- 
mately. So  take  a  definite  position  and 
see  it  through. 

5.  It  is  futile  to  try  to  keep  every- 
body happy  in  deciding  issues  involving 
several  incompatible  points  of  view.  By 
all  means  give  everyone  a  fair  hearing, 
but  after  all  parties  have  had  their  say 
and  all  facts  are  on  the  table,  dispose  of 
the  matter  decisively  even  if  someone's 
toes  are  stepped  on.  Otherwise  the  odds 
are  that  all  parties  will  end  up  dissatis- 
fied, and  even  the  chief  beneficiary  will 
think  less  of  \ou  for  straddling  the 
issue. 

The  following  criteria  are  helpful  in 
choosing  a  course  of  action  when  other 
factors  are  indecisive ;  ask  yourself  these 
questions : 

(a)  Does  it  expedite  and  progress 
the  undertaking,  or  does  it  smack  of 
procrastination  and  delay  ? 

(b)  Is  it  fair  and  square  and  above- 
board? 

(r)  Is  it  in  line  with  established  cus- 
tom, precedence,  or  policy?  A  good  rea- 
( Continued  on  Page  19) 
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Magnetic  particle  inspection  is  a  non- 
destiuctible,  \  isual  process  for  detecting 
detects,  such  as  grinding  checks,  fatigue 
cracks,  and  seams,  in  iron  and  steel 
parts  by  the  application  of  magnetism 
and   ferro-magnetic  particles. 

Points  of  stress,  where  defects  are 
most  likely  to  occur,  must  be  located, 
and  the  part  being  inspected  magnetized 
in  such  a  manner  as  to  create  a  magnetic 
field  transversely  to  this  stress.  If  there 
are  any  interruptions  of  this  magnetic 
field,  such  as  by  cracks  or  seams  cross- 
ing the  field  at  or  near  the  surface  of 
the  part  so  magnetized,  some  of  the 
magnetic  flux  is  crowded  outside  the 
surface  of  the  part.  These  so-called  leak- 
age fields  attract  and  hold  finely  divided 
ferro-magnetic  particles.  The  inspector 
in  examining  the  part  sees  in  the  ac- 
cumulation of  particles  a  definite  indi- 
cation of  the  exact  location,  extent,  and 
shape  of  the  discontinuity   (Fig.   1). 

Magnetisatio  n 

The  direction  of  the  magnetic  field 
ma\  be  varied  by  longitudinal  or  circu- 
lar magnetization.  Longitudinal  magnet- 
ization is  set  up  by  making  the  part  the 
core  of  a  coil  carrying  current.  The  re- 
sulting field  runs  the  length  of  the  part, 
the  best  leakage  fields  being  produced 
at  defects  which  are  at  ninety  degrees 
to  the  axis  of  the  part  (Fig.  2).  Circu- 
lar magnetization  is  set  up  by  passing 
cinrent  directly  through  the  part  or 
through  a   conductor  passing  through  a 


cential  hole  or  other  opening  ui  the  part, 
a  field  being  set  up  around  the  axis  of 
current  flow  and  at  ninety  degrees  to 
this  axis.  This  method  sets  up  fields 
most  favorable   for  locating  defects  par- 


Fig.    2.    Longitudinal    Magnetization 

allel  to  the  axis  of  the  piece  (Fig.  3). 
I  sualh',  the  inspection  of  a  part  requires 
.1  combination  of  these  t\pes  of  magnetic 
fields. 

The  sensitivity  of  this  method  may 
be  controlled,  among  other  complex  fac- 
tors, by  the  magnetization.  Obviously, 
the  stronger  the  magnetizing  current  the 
stronger  the  field,  and,  because  of  the 
magnetic  behavior  of  materials,  stronger 
fields  always  exist  while  the  magnetizing 
current  is  flowing  than  after  it  is  cut 
oft  since  the  residual  field  which  a  part 
retains  is  only  a  fraction  of  that  present 
while  the  current  is  flowing.  This  resi- 
dual field  is  also  a  function  of  the  com- 
position and  hardness  of  the  material,  as 
well  as  of  the  amount  of  magnetizing 
current. 

Sensitivity  may  also  be  affected  by  the 
choice  of  magnetizing  current,  whether 


alternating  or  direct.  Alternating  cur- 
rent magnetizes  the  surface  area  of  a 
material  more  strongly  than  the  central 
region.  This  is  called  the  "skin  effect." 
Direct  current,  however,  gives  a  more 
uniform  field  intensity  over  the  entire 
cross-section. 

Application   of  the  Ferro- 
Magnetic  Particles 

Ferro-magnetic  particles,  such  as  fer- 
ric oxide,  are  applied  dry  by  shaking  or 
dusting,  or  in  a  "bath"  suspended  in 
highly  refined  oil — these  are  known  as 
the  dry  and  wet  methods,  respectively. 
By  applying  the  magnetic  powder  or 
suspension  simultaneously  with  the  mag- 
netizing current,  the  so-called  "continu- 
ous" method,  high  sensitivity  is  acquired. 
This  takes  ad\antage  of  the  fact  stated 
abo\e    that   strongei'    fieKls   ahvaxs   exist 


Fig.  3.  Circular  Magnetization 
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Fig.  1.  (Left)  Incomplete  penetration  on  a  butt  welded  pipe. 

Magnaflux  powder   (dry  method)   indication  of  a  subsurface 

discontinuity.  Note  electrodes  used  in  creating  the  magnetic 

field. 

Fig.  1.  (Center)  Heat  treat  and  grinding  cracks  on  the  end 
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of  a   shaft.   Magnaflux   paste    (wet   method)    indications   of 
surface  cracks. 

Fig.  1.  (Right)  Fatigue  crack  on  a  cast  iron  piston.  Magnaflux 
powder  (dry  method)   indication  of  surface  crack. 
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wliilr  tlic  ma^iu'ti/in^  current  is  flow- 
ing. The  R'sidual  method,  assuming  the 
same  applied  magnetizing  torce,  with 
the  magnetic  powder  or  suspension  being 
applied  after  the  current  is  cut  off  is 
therefore  reiatixch'   less  sensitive. 

Howe\er,  ne.irly  all  t\pes  of  surface 
defects  are  readil\-  locateil  by  procedures 
far  short  of  those  producing  ma.ximuni 
sensitivity.  It  is  only  when  attempting 
to  locate  the  discontinuities  below  the 
surface  that  is  becomes  necessary  to  step 
up  the  method  to  maximum  sensitvity. 
This  may  be  acquired,  for  instance,  by 
using  the  continuous.  DC,  dry  or  wet, 
methods.  I  might  add  that  the  applica- 
tion of  the  dry  powder  is  considered 
more  sensitive  than  that  of  the  applica- 
tion in  the  "bath." 

De  m  agnetisutio  n 

Demagnetization  between  the  circular 
and  longitudinal  magnetizing  operations 
of  the  magnetic  particle  inspection  had 
previoush'  been  thought  necessary  and 
is  the  practice  in  many  plants.  This  ne- 
cessitates the  use  of  extra  man  hours  and 
equipment.  Experiments  carried  out  by 
the  .Magnartux  Corporation  have  shown 
that  a  demagnetizing  step  between  mag- 
netizing operations  is  not  only  unneces- 
sary but  undesirable.  A  final  demagnet- 
ization step  is  usually  desirable.  This 
aids  in  ridding  the  part  of  the  attracted 
particles  during  blowing,  dusting,  or 
rinsing.  It  may  also  be  necessary  in  or- 
der to  prevent  further  wear  of  the  part, 
if  it  is  to  undergo  subsequent  machining 
operations,  or  if  it  is  to  be  used  in  the 
vicinity  of  magnetic  instruments. 

Demagnetization  may  be  accomplished 
by  various  means.  The  usual  procedure 
is  to  use  an  AC  coil  through  which  the 
part  is  slowly  drawn  while  the  alternat- 
ing current  is  gradually  decreased  to 
zero.  Parts  may  be  demagnetized  by  the 
use  of  DC  by  changing  the  terminals 
so  that  the  direction  of  the  current  is 
reversed. 

Equipment 

Magnatlux  Corporation  makes  many 
types  of  equipment  devised  for  carrying 
out  the  various  operations  and  processes 
of  this  form  of  inspection.  One  such 
type  of  equipment  for  the  residual  meth- 
od is  described  below. 

The  MagnaHux  BF  unit  (Fig.  4)  is 
intended  for  the  inspection  of  small 
parts  by  the  residual  DC,  wet  or  dry, 
method.  It  is  recommended  for  general 
laboratory  and  school  use  and  for  test- 
ing parts  which  can  be  satisfactorialy 
inspected  by  the  residual  method.  Longi- 
tudinal magnetization,  and  also  demag- 
netization, is  accomplished  by  means  of 
the  coil.  Circular  magnetization  is  ac- 
complished by  clamping  the  part  be- 
tween the  contact  plates  and  passing 
current  thro\igh   it.  Operating  the   foot- 


Fig.  4.  The  BF  202A  Magnaflux  Inspection  Unit — coil   in   place. 


treadle  clamps  the  part  and  turns  nn  tiie 
magnetizing  current. 

The  Magnaflux  XTN  tank  and  table 
provides  proper  illumination  as  well  as 
spection  medium  when  the  wet-residual 
a  means  for  the  application  of  the  in- 
method  is  used.  The  tanks  are  equipped 
witii  air  or  motor-driven  pumps  for 
proper  agitation  of  the  "bath"  in  order 
to  insure  uniform  results. 

Importance   to   Industry 

Although  magnetic  particle  inspection 
is  relatively  new,  it  is  being  used  exten- 
sively throughout  most  industries  for  the 
detection  of  defects  in  iron  and  steel, 
and  in  the  parts  made  from  them.  Parts 
upon  which  the  safety  of  workers  de- 
pends may  be  inspected  with  accuracy  at 
speed  which  causes  no  delay  on  produc- 
tion lines,  yet  inspects  not  samples,  but 
all  parts  without  destruction.  The  life 
of  equipment  may  be  prolonged  b\'  the 
discovery  of  defective  parts  upon  whose 
proper    functioning    it    is    dependent. 


Therefore,  this  form  of  visual  inspection 
becomes  an  essential  operation  in  the 
manufacturing  and  the  maintenance  of 
highly  stressed  parts,  or  those  whose 
failure  might  cause  accidents  to  persons, 
or  damage  to  valuable  machinery.  Mag- 
netic particle  inspection,  costing  so  little, 
saves  so  mvich. 


The  mithor  zvishrs  to  express  his  ap- 
preriti/ion  far  the  eoopertition  of  Mat/nti- 
fltix  Corporation,  (jhieat/o.  lUiiiois.  in 
supplying  illustrations  and  information 
for  the  above  article. 


He:  "Your  lipstick  is  coming  off." 

She:  "No  it  isn't." 

He:    "It    is." 

She:    "I'm   sure   it   isn't." 

He:  "Listen!  Any  time  I  get  as  close 
to  a  girl  as  this,  her  lipstick  is  coming 
off." 
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i  fliallciige  to  Science . . . 


Prominent  among  the  all-too-tew  ben- 
efits which  accrue  to  mankind  as  a  re- 
sult of  any  armed  conflict  are  war-born 
advances  of  science  snatched  from  the 
future  ahead  of  their  time  under  the 
compelh'ng  necessity  of  survival. 

Such  a  legacy  is  the  vastly-expanded 
electronics  "know  how"  which  has  come 
from  the  war  just  ended.  Matchini; 
other  superlatives  of  this  global  war,  this 


WALTER  EVANS 

heritage,  too,  is  more  extensive  th.in  any 
which  has  gone  before.  With  it  comes 
both  rich  opportunit\'  and  a  stern  chal- 
lenge to  the  scientific  and  engineering 
talent   of    the   nation. 

World  War  I  brought  the  swan  song 
of  radio's  spark  transmitter  and  crystal 
detector,  basic  elements  of  all  earlier 
radio  communications,  and  the  advent 
of  the  multi-element  vacuum  tube  re- 
sponsible within  a  short  time  for  radio 
broadcasting,  the  home  receiver  business, 
sound  movies  and  a  host  of  other  elec- 
tronic developments. 

World  War  11  brougln  e\  en  greater 
advances  in  research  and  development 
with  \irtually  every  phase  of  both  of- 
fensi\e  and  defensi\'e  warfare — material 
tests,  quality  control,  high-speed  produc- 
tion line  manufacture,  communications, 
radar  and  medical  anil  surgical  X-ray — 
feeling  the  m;igic  touch  of  electronics  at 
work. 

This  war-paced  "know  how"  was  a 
vital  instrument  of  victory  and  in  it  lies 
the  promise  nf  fabvdous  scientific  devel- 
opments still   to  come. 


By  Wailter  Evans 

Hut  post  war  progress  will  not  be 
measured  solely  in  technical  knowledge, 
or  mechanical  ingenuity.  One  other,  and 
even  more  important  consideration,  will 
be  needed  if  science  is  to  make  maximum 
post  war  contributions. 

That  added  consideration  is  vision  .  .  . 
imagination   .   .   .    daring. 

Radio  broadcasting,  born  just  a  quar- 
ter of  a  centiny  ago  in  the  era  of  read 
justments  following  World  War  I, 
demonstrates  this  need  with  striking 
clarity. 

Radio  telegraphy  had  been  used  be- 
fore the  war.  Radio  telephone  service 
too,  was  well  into  its  development  stage 
and  .some  units  had  been  employed  dur- 
ing the  war. 

Hut  even  as  late  as  1920  radio  still 
was  regarded  only  as  a  means  of  indi- 
\i(lual  communication  between  points 
and,  as  such,  it  was  not  too  satisfactory 
because  all  might  hear  its  messages  and 
privacy  could  be  obtained  only  through 
the  use  of  secret  codes. 

It  remained  for  Westinghouse  engi- 
neers to  add  the  vision  and  imagination 
which  was  radio,  not  as  a  means  of 
point-to-point  communication  for  indivi- 
duals, but  rather  as  a  means  of  "broad- 
casting" information  intended  for  all  to 
hear  and    enjoy. 

It  was  this  progressive  thinking  which 
changed  radio  from  "just  another  com- 
nuuu'cations  service"  into  the  billion-dol- 
l.ir-a-year  industry  we   know  today. 

.Mere  use  of  developments  of  World 
War  II  in  their  present  forms  and  ap- 
plications will  not  mean  great  scientific 
progress  in  the  future.  The  real  post 
war  challenge  to  science  is  two-fold — 
first,  to  employ  and  expand  the  knowl- 
edge at  hand  .  .  .  and  second,  to  be 
forever  vigilant  in  seeking  new  and 
broader  uses  for  seciets  already  wrested 
from  the  future. 


THE  AUTHOR 

Born  in  Coiiimlnis,  Ohio,  .August  27,  1898, 
Mr.  Evans,  now  vice  president  of  Westing- 
liouse  Electric  Corporation  and  vice  presi- 
dent and  general  manager  of  Westinghouse 
Radio  Stations,  Inc.,  received  his  early  educa- 
tion in  Chicago  and  later  studied  electrical 
engineering  at  the  University  of  Illinois, 
where  his  courses  were  interrupted  for  serv- 
ice with  the  U.  S.  Navy  during  World  War 
I.  ."^fter  the  war,  he  returned  to  the  Univer- 
sity of  Illinois  where  he  was  an  undergrail- 
u.Tte    instructor    in    radio    engineering. 

In  1941  he  received  the  company's  highest 
employe  award — the  Westinghouse  Order  of 
Merit — for  his  "conspicuous  leadership  and 
service  in  radio  development."  Additional 
recognition  of  this  service  came  the  same 
vear  when  he  was  named  chairman  of  the 
International  Broadcasting  Committee  of  the 
Oefense   Communications   Board. 


ROBERT  W,   McCLOY 


III  July  of  1945  an  addition  was 
made  to  the  Engineering  faculty  of  the 
University  of  Illinois  in  the  personage 
of  Robert  W.  McCIoy,  Assistant  Pro- 
fessor of  Aeronautical   Engineering. 

Professor  McCloy  was  born  in  Nan- 
king, China,  on  October  26,  1914, 
where  he  lived  until  he  was  four  years 
old.  At  that  time,  his  parents  brought 
him  to  the  United  States  for  a  short 
\  isit  after  which  he  returned  to  China 
to  enroll  in  the  first  grade  of  the  Shang- 
hai American  school.  A  year  later  he 
and  his  family  moved  back  to  his  birth- 
place, Nanking,  w  here  he  attended 
grammar  school  through  the  fifth  grade. 

In  1926  the  McCloy  family  moved 
to  the  United  States  for  good,  taking 
residence  at  Detroit,  Michigan.  With 
the  exception  of  a  brief  stay  in  Ann 
Arbor,  the  McCloy  family's  life  in 
Michigan  lasted  only  a  year,  after  which 
time  they  moved  to  White  Plains,  New 
York,  to  live  for  three  years. 

.Mr.  McCloy's  high  school  training 
started  in  White  Plains,  but  before  he 
could  finish,  he  moved  to  Iowa  City, 
Iowa.  In  Iowa  City,  Mr.  McCloy 
graduated  from  high  school  and  enrolled 
as  a  student  at  the  University  of  Iowa. 
From  this  institution  he  graduated  as  a 
.Mechanical  Engineer  in  1937. 

Mr.  McClo)'  was  then  employed  by 
the  ( icneral  Electric  Company,  a  posi- 
tion which  he  held  for  about  fifteen 
months. 

In  September  of  19.3S,  Professor  Mc- 
Cloy left  General  Electric  to  teach  at 
the  Missouri  School  of  Mines  at  Rolla, 
Mi.s.souri.  While  at  Rolla,  he  also 
attended  graduate  school  for  one  semes- 
ter. The  following  two  summers  he 
studied  in  the  graduate  schools  at  the 
(  Coiitiruied   on    Page   19) 
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A  Pressiiii!  Seed! 


The  recent  inontlis  h;i\e  hroufjlit  to  lijrlit 
an  increasiiifi  amount  of  discussion  for  and 
aj!;ainst  the  three  semester  plan  which  has 
been  in  effect  throughout  the  war  years  at 
the  University  of  llh'nois.  This  plan  was  in- 
stituted for  the  express  purpose  of  establish- 
ing a  system  whereby  the  army  and  navy 
could  train  men  to  be  engineers  in  as  short  a 
time  as  possible,  thus  alleviating  a  serious 
shortage  in  the  armed   forces. 

Now  that  the  war  is  over,  the  question  has 
been  raised  as  to  whether  the  program  should 
remain  in  existence  or  be  abolished,  and,  if  it 
is  to  remain,  should  it  lio  so  on  a  temporary 
or  permanent  basis? 

From  a  \eteran's  point  of  view,  the  three 
semester  plan  is  an  extremely  desirable  one. 
A  large  number  of  the  men  returning  from 
.service  are  a  good  deal  older  than  the  average 
man  who  entered  college  in  the  pre-war  days. 
These  men  feel  that  it  is  to  their  advantage 
to  complete  their  education  is  as  short  a  time 
as  possible.  This  is  particularly  true  of  those 
veterans  who  are  now  married  and  possibly 
have  families.  In  normal  years  the  percentage 
of  married  men  attending  college  is  very  low. 
However,  a  large  number  of  service  men,  who 
in  peacetime  would  have  remained  single  dur- 
ing their  college  days,  were  married  in  the 
war  years.  These  men,  upon  returning  to  or 
entering  college,  feel  a  pressing  need  to  com- 
plete their  education  in  as  shoit  a  time  as 
possibl"    ill    order   that    tiiey    be    able   to   enter 


their  chosen  field  and  "get  started."  The 
veterans,  for  the  most  part,  due  to  their  ex- 
periences and  added  age,  are  more  mature 
than  the  younger  college  man.  Consequently, 
the  rigorous  grind  of  a  three  semester  plan 
would  not,  in  most  cases,  be  likely  to  men- 
tally tire  these  men.  A  strong  determination 
to  complete  the  job  as  quickly  as  possible 
would  be  a  decided  factor  in  preventing  this 
"staleness." 

Then  too,  if  the  veteran  drops  out  of  school, 
his  educational  privileges  under  the  GI  Hill 
or  Public  16  are,  of  course,  stopped  until  his 
re-enrollment.  This  means  a  great  deal  of 
"red  tape"  must  be  gone  through  and  long 
delay  experienced  tintil  benefits  are  reinstated. 
From  the  veteran's  point  of  view,  this  is 
highly  undesirable.  It  entails  a  period  of 
"difficult  li\iiig." 

This  educational  program  would,  of  course, 
be  optional.  Those  not  desiring  such  a  system 
would  not  be  required  to  enroll.  However, 
with  the  advent  of  the  expected  50%  increase 
in  enrollment  over  that  of  normal  times,  it  is 
safe  to  state  that  a  large  enough  number  of 
men  will  desire  the  plan  so  as  to  warrant  its 
installation. 

There  is,  indeed,  no  doubt  that  the  demand 
for  a  three  semester  plan  will  be  great.  It  is 
the  hope  of  the   returning  veterans  that  the 

L^niversity  of  Illinois  and  other  universities 
will  meet  th.it  ilemaiid. 


OIkI  Voai*  ol'  I*iil>li4«ali4»ii 
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Telephones 


on  Wheels 


and  Afloat 


The  Bell  Svsitein  plans  an  extensive  trial  of 
two-way  radio  in  providing:  telephone  service 
to  vehicles  in  a  nnmber  of  large  cities. 

Connections  with  other  telephones  will  he 
made  through  the  nearest  of  several  receiving 
and  transmitting  stations  operated  by  the  tele- 
phone conipanv.   It  is  generally  similar  to  the 


existing  ship-shore  radio  telephone  service  for 
vessels  in  coastal  and  inland  waters. 

The  main  job  right  now  is  making  more  tele- 
phones available  for  those  Avho  have  been  wait- 
ing for  regular  service.  But  as  soon  as  the  new 
ecjuipment  can  be  built  the  Bell  System  will 
begin  extending  telephone  service  to  vehicles. 


BELL  TELEPHONE  SYSTEM 
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TEST  TUBE 

FOUR  STORIES  HIGH  i 


NEW  BASIC  INDUSTRIES  LAB  TYPICAL  EXAMPLE  OF  HOW  A-C\ 
COOPERATIVE  ENGINEERING  WORKS  TO  AID  ALL  INDUSTRY! 


INSIDE  VIEW  OF  CRUSHING  SECTION 

OF  A-C  "PILOT  PLANT" 

Complete  facilities  also 

maintained  for  all  types  of  grinding, 

creening,  washing,  pyro-processing 

and  testing  operations. 
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Inside  this  '"pilot  plant,"  sani  (j 
non-metallic  minerals  and  syntlicn 
be  "batch-tested"  by  the  poum'l'j 
processed  in  ton  orcarloadiots.  Ft! 
and  their  engineers  can  select  T 
cqnipnunt  to  suit  specific  need 


"llow  can  wc  make  more  accurate  equipment  recommendations  to  meet 
specific  process  problems?"  was  the  question  A-C  asked  its  own  engineers. 
Their  answer:  build  a  laboratory  so  complete  in  every  detail  that  it  can 
simulate  actual  mill  conditions  no  matter  what  the  locality  or  basic  material 
involved.  Today,  that  laboratory  is  ready  for  use  at  A-C  (crushing  section 
above) — otie  of  the  most  extensive  ever  built  to  serve  the  basic  industries! 


From  the  smallest  vibrating 
the  largest  kiln  (above),  Allis- 
builds  the  most  complete  line  olj 
ing  and  milling  equipment  in  tl 
We're    ready    to    help    you   w| 
technical  problems. 


l^dok,  for  instance,  what  A-C  engi- 
lu'tring  lias  done  in  water  distribu- 
tion. Today,  one  A-C  Centrifugal 
I'limp  does  the  job  of  3  old-type 
pumping  engines  10  times  its  size — 
does  it  better  .  .  .  more  econnmicalb/! 
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In  fact,  an  A-C  Centrifugal  Pump 
can  deliver  75  million  gallons  of 
water  a  day — enough  to  meet  the 
average  needs  of  a  city  of  500.000. 
Co.st  to  consumer.^  ...  as  low  as  one 
cent  for  every  100  gallons  delivered ! 
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To  facilitate  modernization  of  unit 
substations,  A-C  introduced  this  in- 
novation: visual  planning  with  ac- 
curate scale  models  of  equipment 
that  reduce  paper  work— save  hours 
of  complicated  figuring! 


For  the  pulp  and  paper  industry, 
still  other  outstanding  develop- 
nuiits:  the  Low-Head  Chip  Screen 
(uliove),  a  new  Streambarker  for 
rking  logs,  a  wide  variety  of  grind- 
s  digesters,  thickeners,  blow  tanks. 
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Today,  A-C  engmeered  producvs  are 
hel|>mg  boost  production  of  vital 
U.  S.  paper  and  cardboard — rcjjre- 
sent  just  one  section  of  the  workl's 
largest  line  of  major  industrial 
equipment! 
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War-proved  products  and  tech- 
niques —  practical  experience  with 
technical  problems  .  .  .  that's  what 
this  Company  can  offer  you.  For 
complete  details  inquire  at  your 
nearby  Allis-(  'hahucrs  office! 


-Mlis-Chalmers  Manufacturmg  Company,  Milwaukee  1,  VVisconsm 


KEEP  ABREAST  OF  COMPETITION! 

Investigate  A-C*s  Cooperative  Engineering  Service. 
i|  the  World^s  Widest  Range  of  Industrial  Skill  and  Experience 
to  work  on  your  Production  and  Technical  Problems. 


^LUS-CHALMERS 


PRODUCER  OF  THE  WORLD'S  LARGEST 
INE  OF  MAJOR    INDUSTRIAL   EQUIPMENT 


Tune  in  the  BOSTON  SYMPHONY 
Every  Sotutdoy,  over  the 

I  Broarlcosting  Company 
Coost-to-Coost,  9:30  P.M.,  E.S.T. 


hfl    Itt't/if   \»rhvrg 


ROBERT   BOHL 

In  i.:iM'  \i)u'\e  st-t-ii  that  romantic  fifi- 
iirc  limping  through  the  engineering 
halls  lately,  you'll  want  to  know  that 
it's  Hob  Hohl,  business  manager  of  tiic 
Tccliiiof/raph :  and  should  you  ask  liini 
the  cause  of  his  inj\ny,  he  merely  mut- 
ters, "Pledges." 

Bob,  a  senior  ui  metallurgy,  comes 
from  Peoria.  He  came  to  Illinois  as  a 
sophomore,  taking  his  freshman  work  at 
Hraiilex'   College.    Kxplaining   his   choice 


BOB 

of  Illinois,  he  maintains  it  is  the  ''best 
engineering  school  in  the  Middlewest." 

Bob  has  many  hobbies,  the  first  being 
photography  and  metallography  which 
he  uses  in  connection  with  his  metal- 
lurgy work.  Also  a  stamp  colector,  he's 
quite  proud  of  a  sale  of  a  few  of  his 
stamps  this  summer  for  $40  while  his 
original  investment  in   1940  totaled  $5. 

Besides  photography  and  stamp  col- 
lecting. Bob  is  especially  interested  in 
bridge  and  cooking.  As  a  bridge  enthusi- 
ast he  insists  he  plays  best  when  he  has 
a  "good-looking"  partner.  Hamburgers 
and  toasted  cheese  sandwiches  are  his 
c(X)king  specialties,  though  no  one  but 
Hob  has  as  yet  tasted  the  delicacies. 

Metallurgy  classes  are  naturally  Bob's 
favorite  classes,  and  he  says  he  admires 
a  professor  who  has  a  sense  of  humor, 
and  also  those  "who  take  vacations.  " 

The  forestry  is  the  prettiest  spot  on 
campus  in  Bob's  opinion  —  especially  in 
the  spring.  University  sings  and  basket- 
ball games  are  enjoyed  by  him,  and  he 
is  especially  interested  in  Bradley's  Dar 
Hutchins,  All-American  basketball  star. 


When  asked  as  to  his  pieference  for 
school  semesters.  Bob  choose  the  two 
semester  plan,  though  he  believes  that 
the  University  sho\ild  retain  the  three 
semester  plan  to  help  boys  who  need  it. 

Minnesota  is  his  fa\orite  place,  "and 
nujstly,  "  says  Bob,  "because  you  can  get 
up.  eat,  sleep,  swim,  or  fish  when  and 
if  you  want  to."  He  rates  his  most 
exciting  experience  as  the  time  when  he 
was  teaching  his  girl  to  drive.  "A  speed- 
ing car  was  heading  straight  for  us,  " 
Bob  relates,  "and  what  does  she  do? 
Does  she  drive  forward  or  back?  No! 
she  puts  on  the  brake  and  stops  the  car 
dead,  waiting  for  the  car  to  hit  us." 

Bob  is  a  member  of  Sigma  Tau,  Tau 
Beta  Pi,  Phi  Kappa  Phi,  Student  Fund 
Organization,  and  Phi  Kappa  Psi,  social 
fraternitv. 


ARTHUR  LEININGER 

I  )id  you  notice  the  co\er  of  the  last 
issue  of  the  Tcchnographf  The  photo, 
taken  at  the  University  of  Illinois  Air- 
port, was  made  by  Art  Leininger,  the 
Ti  ilirirj(/rfiph  photographer. 

Art  comes  from  Nauvoo,  Illinois,  the 
town  which  the  Mormons  owned  before 
their  westward  journey  to  Salt  Lake 
City.  "Even  now,"  Art  relates,  "the 
Mormons  are  bu\ing  parts  of  the  town 
to  erect  symbols  to  the  former  Mormon 
occupation." 

The  University  of  Illinois  is  not  new 
to  Art,  for  he  studied  here  as  a  fresh- 
man in  1942  before  entering  the  Nav\ . 
Once  in  the  Navy,  he  finished  Boot 
Camp  and  was  sent  to  an  Electrician 
Mates'  school  in  St.  Louis.  From  St. 
Louis  he  jumped  to  Washington,  D.  C 
where  he  studied  at  the  Electrical  Inter- 
ior Communication  school  —  and  later 
taught  an  eight-week  course  in  mathe- 
matics to  pupils  who  had  been  to  sea 
on  an  average  of  four  to  five  years. 

Art  returned  to  campus  as  a  mem- 
ber of  the  Naval  ROTC  and  is  now  a 
second  semester  junior  in  the  School  of 
Electrical  Engineering.  The  Quadrangle 
rates  as  his  favorite  spot  on  campus, 
and  he  admires  most  the  ability  of  his 
instructors  to  make  students  feel  the 
need  for  more  and  more  education.  "It 
would  also  be  nice,"  Art  says,  "if  they 
all  had  Professor  'Ruck'  Knight's  sense 
of  humor." 

Photography  has  been  a  special  hobby 
of  Art's  ever  since  his  high  school  days 
when  he  and  his  brothers  started  to  take 
pictures  for  fun.  "I've  been  lucky,"  he 
states,    "for    I've    not    been    hindered    in 


getting  film  and  otlicr  camera  equip- 
ment as  civilians  ha\  e.  The  Ship's  Serv- 
ice has  always  carried  film  for  my  Argus 
camera."  Candid  shots  are  his  prefer- 
ence, and  he  has  especially  enjoyed  tak- 
ing snow  scenes  during  the  past  few 
weeks. 

Besides  photography.  Art  enjoys  cook- 
ing, and  to  quote  him,  makes  a  "mighty 
fine  biscuit."  This  is  of  special  interest 
to  short  blondes  for  they  are  Art's  idea 
of  a  perfect  date  —  and  especially  if 
they  have  a  sense  of  humor  and  can 
have  fun  without  specifically  planning 
an  evening. 

On  campus  Art  enjoys  Sings  and  The- 
atre Guild  productions,  and  believes 
there  are  many  fine  social  connections 
between  the  Navy  and  the  students  on 
campus.  He  prefers  the  two  semester 
plan  for  the  University  —  saying  stu- 
dents need  the  \'acation  for  working 
experience,  fun,  and  rest.  "I  believe  the 
three  semester  plan  should  be  continued 
for  a  time,  howe\er,"  he  stated,  "so  that 


ART 

those  returning  ser\  ice  men  who  want 
to  take  an  extra  semester  can  do  so." 

Art's  pet  peeve  is  having  to  walk  from 
the  Navy  dorm  to  Engineering  Hall 
four  times  a  day,  and  laughingly  insists 
he  is  of  the  "Live  alone  and  like  it" 
school,  for  he  is  one  of  the  few  Navy 
men  on  campus  who  have  no  roommates. 

His  most  thrilling  experience,  as  Art 
sees  it,  was  being  elected  to  Tau  Beta 
Pi,  the  all-engineering  honorary.  Art  is 
also  a  member  of  the  American  Institute 
of  Electrical  Engineering,  Sigma  Tau, 
Eta  Kappa  Nu,  Phi  Eta  Sigma,  the 
Navy  Rifle  team,  and  the  Champaign- 
Urbana  Camera  Club. 
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McCLOY  .  .  . 

(Contiiuied  from  Page  13) 

Iniversity  of  Michigan,  and  at  Iowa 
I  ni\  ersity,  respectively. 

In  1942  Mr.  McCloy  left  the  Mis- 
souri School  of  Mines  to  take  a  position 
of  Assistant  Professor  of  Aeronautical 
Engineering  with  the  University  of 
Kansas,  where  he  met  Professor  H.  S. 
Stilhvell,  the  present  head  of  the 
Aeronautical  Department  of  Illinois. 

In  July  of  1945  Mr.  McCloy  ac- 
cepted the  position  of  Assistant  Professor 
of  Aeronautical  Engineering  here  at 
Illinois,  where  he  has  had  a  very  active 
part  in  the  establishment  of  the  Depart- 
ment of  Aeronautical  Engineering  in 
the  College  of  Engineering. 

Professor  McCloy  is  married  and  is 
the  proud  father  of  a  daughter,  Martha, 
;ige  two  and  a  half  years,  and  a  son 
Hill,  only  two  months  old. 

Professor  McCloy  is  at  present  very 
busily  engaged  in  instructing  several 
courses  in  aeronautics,  supervising  the 
construction  of  the  University  of  Illinois 
wind  tunnel,  and  organizing  a  student 
branch  of  the  Institute  of  Aeronautical 
Sciences. 

Professor  McCloy  is  a  very  keen  and 
versatile  person,  and  his  experience  in 
industry,  together  with  his  intelligence, 
schooling,  and  general  personality,  ena- 
bles him  to  do  a  bang-up  job  of  handling 
the  courses  assigned  to  him. 


UNWRITTEN  LAWS  .  .  . 

(Contiiuied  from  Page  10) 

son  is  generally  required  for  a  depar- 
ture. 

(d)  Is  it  in  line  with  a  previous  spe- 
cific decision  or  understanding?  Even 
a  good  reason  for  making  a  change  will 
sometimes  not  offset  the  unfortunate  im- 
pression of  apparent  instability.  "He 
can't  make  up  his  own  mind"  is  a  com- 
mon reaction.  (Observe,  however,  that 
this  criterion  is  suggested  only  "when 
other  factors  are  indecisive."  By  all 
means  have  the  courage  of  your  convic- 
tions when  the  change  is  justifiable). 

(c)  What  are  the  odds?  Can  I  afford 
to  take  the  chance?  How  does  the  pos- 
sible penalty  compare  with  the  possible 
gain,  in  each  of  the  alternatives  offered  ? 
Very  often  yovi  can  find  a  solution 
wherein  the  worst  possible  eventuality 
isn't  too  bad,  in  relation  to  the  possible 
gains. 

Do  not  allow  the  danger  of  making 
a  mistake  to  inhibit  your  initiative  to 
the  point  of  "nothing  ventured,  nothing 
gained."  It  is  much  healthier  to  expect 
to  make  mistakes,  take  a  few  good  risks 
now  and  then,  and  take  your  medicine 
(Continued  on  Page  20) 
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FLEXIBLE 
SHAFT 


A  FLeXISLE  SHAFT  IS 
UKF  A  HOLF-IM-ONF 

The  object  in  golf,  as  you  know,  is  to  complete  the  course  with 
the  fewest  strokes.  A  hole  in  one  stroke  helps  greatly  to  accom- 
plish this  object. 

The  object  in  machine  design  is  to  achieve  desired  results 
with  the  fewest  parts— for  that  means  less  material,  less  manu- 
facturing, less  assembly,  lower  costs.  Where  the  transmission  of 
rotational  power  is  involved,  an  S.  S.  White  flexible  shaft  Is  the 
counterpart  of  the  hole-in-one  In  that  It  accomplishes  the  purpose 
with  a  single  part. 

This  is  a  basic  reason  why  S.  S.  White  flexible  shafts  are 
worth  considering  for  every  rotational  power  drive  or  remote 
control  problem  that  comes  up.  You  will,  therefore,  find  it  help- 
ful in  machine  design  work  to  be  familiar  with  the  range  and 
scope  of  S.  S.  White  flexible  shafts  which  are  produced  In  a 
large  selection  of  sizes  and  characteristics  in  both  the  power 
drive  and  remote  control  types. 


WRITE      FOR      THIS     BULLETIN 

It  will  give  you  the  bosic  facts  and  technical  data  abaut 
S.  S.  While  flexible  shafts.  Ask  for  Bulletin  4501.  When 
writing,  pleose   mention  your  college  ond  course. 
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S.B.A.C.S. 

On  DcmnbcT  10,  l')4\  S.H.A.C.S. 
hail  a  nioiithls'  mccniij;  at  which  Dr. 
R.  L.  Cook  was  the  featured  speaker. 
His  talk  was  on  "Wartime  Ceramic 
Developments  in  Germany."  The  other 
speaker  on  the  program  was  Professor 
Peft'er,  who  is  teachinj^  half  time  in  the 
School  of  Journalism,  and  is  editing  all 
publications  for  the  Engineering  Experi- 
ment Station.  Her  main  theme  was  that 
engineers  should  learn  to  write  (and 
speak)  better,  as  they  are  the  least  pub- 
licized profession  in  the  country. 

Among  the  future  programs  planned 
by  the  Student  Branch  are  an  evening 
of  movies  of  Ceramic  Industries,  and 
several  lectures,  one  of  which  will  be 
by  Mr.  J.  J.  Svec,  editor  of  (jiriiin'u 
Industry.  This  will  be  a  well  publicized 
lecture  open  to  the  general  public,  fac- 
ulty, and  students  and  will  be  held  in 
one  of  the  lecture  halls  of  the  Uni- 
\ersit>'. 

Also  an  old  custom  of  having  a  Pig 
Roast  will  be  revived.  Originally  (fif- 
teen or  so  years  ago)  this  was  literalh' 
true  —  a  pig  was  roasted  in  one  of  the 
kilns  in  the  Kiln  House.  The  present 
day  custom,  however,  is  to  have  a  ban- 
quet with  a  china  pig  as  a  souvenir. 
The  "roast"  comes  in  the  form  of  roast- 
ing stories  on  the  professors  by  the 
seniors. 

The  officers  of  the  S.H.A.C.S.  are 
Don  Schell,  president ;  (jene  Peterson, 
vice  president;  and  Marvin  Pesses,  sec- 
retary-treasiner.  The  Student  Branch 
will  wind  up  its  >ear's  activities  with 
a  picnic  this  spring. 

SIGMA  TAU 

T  he  officers  of  Sigma  Tau  this  year 
are:  Art  Tiedemann,  president;  Allen 
Ormsbee,  recording  secretary;  Albert 
Humphrey,  corresponding  secretary;  and 
Harrv  Pedersen,  treasurer. 

1  he  nttw  members  are  Jim  Bayne, 
Roger  Burtness,  Jerry  Davis,  Bill  Her- 
da,  Albert  Humphrey,  Art  Leininger, 
Charles  McMillen,  Allen  Ormsbee, 
Malcolm  Pickett,  John  Reigle,  Fred 
Reimers,  Bob  Reinhard,  Wayne  Ring, 
Dale  Shelilon,  Stan  Sprague,  Elmer 
Walston,  and  Leonard  Weinberg. 

CHI   EPSILON 

Chi  Epsilon  elections  were  held  dur- 
ing the  first  of  November.  Bob  Rein- 
hard,   an  ex-V-12,   is  president;    Harold 


#/f/  liiilh  Hunv 

Turner,  \  ice  president;  Bill  Curtis, 
treasurer;  Malcolm  Picketts,  secretary; 
and  Dale  Sheldon,  corresponding  sec- 
retary. 

The  pledge  smoker  was  held  on 
November  27  for  Tom  Wofford,  Don 
Swets,  Arnold  Dunham,  Jim  Perry, 
Frank  Bushman,  Ed  Bly,  Jim  Smeel, 
and  Dalton  Hoskins.  Professor  Babbitt 
spoke  on  professional  engineering  socie- 
ties. Initiation  is  being  held  in  January. 

TAU   BETA  PI 

H  a  r  r  y  Pedersen,  president ;  Bob 
Mosborg,  vice  president;  Harold  Tur- 
ner, secretary;  and  Bob  Bohl,  treasurer, 
are  the  officers  of  Tau  Beta  Pi  this 
year.  The  new  members  are:  Louis 
Howard,  Roger  Burtness,  Art  Tiede- 
mann, Malcolm  Pickett,  Art  Leininger, 
Loren    Bannister,   and    IVIorton    Chapin. 

A.S.M.E. 

The  ofHcers  are:  Stanley  Sprague, 
president ;  John  Pherigo,  vice  president ; 
Robert  Ahren,  secretary;  Carl  Johnson, 
treasurer;  and  Robert  Kern,  assistant 
treasurer. 

At  the  meeting  of  December  12  Miss 
Helen  M.  Peft'er  spoke  on  "Engineers 
Need  to  Know  How  to  Write,"  and 
she  also  discussed  the  value  of  being  a 
contributor  to  the  Technograph.  After 
the  short  talk,  football  pictures  of  the 
Northwestern-Illini  game  were  shown 
with   President  Stan  Sprague  narrating. 

The  battle  of  wits  with  the  E.E.s 
was  tentativelv  scheduled  for  Januarv 
U). 

ETA  KAPPA  NU 

On  October  11,  Eta  Kappa  Nu  ini- 
tiated five  men.  These  men  were  James 
E.  Etter,  Charles  J.  McMillen,"  John 
Reigle,  L.  D.  Weinberg,  all  seniors,  and 
A.  J.  Leininger,  a  junior.  Following 
the  initiation,  they  adjourned  to  the 
Inman  hotel  for  the  initiation  banquet. 
Following  the  dinner,  "Buck"  Knight 
turned  poet  and  introduced  the  speakers 
in  true  poetic  form.  The  main  speaker 
for  the  evening  was  Dr.  W.  L.  Everitt. 

Following  the  banquet,  the  election 
of  officers  was  held  and  the  following 
men  were  elected:  William  E.  Mann, 
president ;  Robert  B.  McKinstry,  vice 
president;  James  Etter,  secretary  and 
Bridf/c  (national  publication)  corre- 
spondent; and  C.  J.  McMillen,  treas- 
urer. 


UNWRITTEN  LAWS  .  . . 

(Continued  from  Page  19) 
when  \ou  lose.  Moreover,  there  are  few- 
mistakes  that  cannot  be  turned  into  pro- 
fit somehow,   e\en   if   it's  only   in   terms 
of  experience. 

Finally,  it  should  be  observed  that 
having  "the  courage  of  your  convic- 
tions" includes  having  the  courage  to  do 
what  you  know  to  be  right,  technically 
as  well  as  morally,  without  undue  re- 
gard for  possible  criticism  or  the  neces- 
sit>  for  explaining  your  actions.  Many 
seemingly  embarrassing  situations  can 
readily  be  cleared  up,  or  even  turned 
to  advantage,  merely  by  stating  the  sim- 
ple, underlying  facts  of  the  matter.  It 
boils  down  to  a  very  straightforward 
proposition:  If  your  reasons  for  your 
actions  are  sound,  you  should  not  worry 
about  having  to  defend  them  to  any- 
one; if  they're  not  sound  you'd  better 
correct  them  promptly,  instead  of  build- 
ing up  an  elaborate  camouflage. 

Do  not  overlook  the  value  of  suit- 
able "preparation"  before  announcing  a 
a  major  decision  or  policy.  When  time 
permits,  it  is  frequently  good  diplomacy 
to  prepare  the  ground  for  such  an- 
nouncements by  discussing  the  matter  in 
advance  with  various  keymen  or  directly 
interested  parties.  This  is,  in  fact,  an 
elementary  technique  in  diplomatic  and 
political  procedure,  but  it  is  all  too  often 
ignored  in  engineering  practice.  Much 
embarrassment  and  bad  feeling  can  be 
caused  by  announcing  a  major  change 
or  embarking  upon  a  new  program  or 
policy  without  consulting  those  directly 
affected  or  who  are  apt  to  bring  up  vio- 
lent objections,  with  good  reason  later 
on. 

(To  be  continued) 

Rcprinlfd  from   Meclianical  hni/inccriiit/    for 

.May,  June.  July,  19U 


LAMENT 

'Tis   the   night   before   finals 

And   all    through   the   house 
There  is  cursing  and  shouting 

"That  teachers  a  louse." 
The  chapters  are  many, 

The  problems  are  tough 
And   not  even   Einstein 

Has  genius  enough 
To   solve   all    the    riddles 
We   find    in   this   book. 
Which  leaves  the  poor  student 

Impaled  on    a  hook. 

Suspended  in   agon\', 

Shot  through  with  grief 
His    brain    hot    with    torment, 

He  shakes  like  a  leaf. 
Yet  he  finds  but  one  answer. 

To    try    harder   still — 
For  if  college  can't  teach  him. 

The  Navv  sure  will. 

—  Phillip' C.    Kessler,    NROTC. 
From   the  Northwestern   Engineer 
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Du  Poiit  Digest 

Items  of  interest  to  Students  of  Chemisitry,   Engineering,  Physics,  and   Biology 


*'Easy  Does  It" 

v/ith  Explosive  Rivets 

Riveting  becomes  a  simple  matter  of 
touch-and-go  when  the  rivets  used  on  a 
job  are  Du  Pont  Explosive  Rivets. 
They're  so  easy  to  use,  in  fact,  that  a 
single  operator  can  fire  them  at  the  rate 
of  15  to  20  a  minute. 

The  secret  of  the  explosive  rivet  is 
the  small  charge  within  the  shank.  Once 
the  rivet  is  in  place,  an  electrically 
heated  riveting  iron  is  applied  to  the 
head.  This  fires  the  charge.  Instantly 
the  entire  rivet  shank  expands  to  fill  the 
drilled  hole,  and  the  large,  barrel-shaped 
head  which  is  formed  on  the  blind  end 
of  the  rivet  locks  it  there  to  stay. 

Explosive  rivets  are  ideal  for  high- 
speed blind  riveting,  and  for  riveting  in 
hard-to-get-at  places.  Since  in  many  in- 
stances they  permit  simplification  of 
design  and  more  economical  production, 
they  have  many  uses  in  the  automotive, 
refrigeration,  and  other  fields. 

Behind  the  rivet  —  research 

In  itself,  the  explosive  rivet  appears  to 
be  a  small  and  insignificant  object.  Cer- 
tainly its  size  does  not  reflect  the  effort 
and  research  needed  to  bring  it  to  its 
present  state  of  effectiveness. 

Yet  selection  of  the  proper  metals  for 
the  rivet  required  prolonged  study  by 
Du  Pont  metallurgists.  Determining  the 
types  and  mixtures  of  powder  was  an 
assignment  forDuPontexplosiveschem- 
ists.  Design  of  the  riveting  iron  called 
for  the  skill  of  Du  Pont  electrical  engi- 
neers. In  addition,  electronic  and  me- 
chanical engineers  were  consulted  fre- 
quently before  the  problem  was  at  last 
solved. 

The  manufacture  and  the  continuous 
search  for  improvement  of  this  rivet  are 
representative  of  what  men  of  Du  Pont, 
working  together,  are  doing  to  help 
American  industry  to  better  and  faster 
construction  methods. 

Nylon  Paintbrush  Bristles 
Synthesized  by  Du  Pont  Men 

The  razor-backed,  long-legged  swine  of 
the  Orient  are  breathing  easier  these 
days,  for  Du  Pont  engineers  and  chem- 


ists have  developed  a  paintbrush  bristle 
of  tapered  nylon  that  lasts  from  three 
to  five  times  longer  than  the  best  bris- 
tle a  pig  can  offer. 

Du  Pont  men  have  long  known  how 
to  spin  a  level  filament  of  rough,  resil- 
ient nylon,  but  a  tapered  filament  was 
something  else.  All  kinds  of  ingenious 
spinning  devices  were  tried  and  dis- 
carded before  a  taper  was  achieved  by 
pulling  a  continuous  nylon  filament 
from  a  special  spinneret  at  a  controlled 
variable  speed— thick  diameters  result- 
ing at  slow  speeds  and  thin  diameters 
at  fast  speeds. 

The  painter  who  uses  a  brush  with 
tapered  nylon  bristles  may  never  think 
of  it  in  terms  of  research .  But  the  prob- 
lem of  obtaining  a  highly  oriented,  ac- 
curately dimensioned  bristle  required 
years  of  painstaking  investigation  by 
mechanical  and  chemical  engineers. 
•  •  • 

Rain-  and  Stain-proof  Clothes 

Many  modern  laundries  and  dry  clean- 
ers are  now  prepared  to  make  almost 
any  garment  shower-  and  stain-resist- 
ant by  treating  it  with  "Aridex"  water 
repellent,  a  chemical  developed  by 
Du  Pont.  Practically  any  "spillage"  ex- 
cept grease  can  be  wiped  off  the  pro- 
tected fabric  with  a  damp  cloth. 


Questions  College  Men  Ask 
About  Working  With  Du  Pont 

"WHERE  WOULD  MY  JOB  BE?" 

Openings  for  college  graduates  may 
exist  in  any  one  of  the  37  Du  Pont  re- 
search laboratory  centers— chemical, 
biological,  metallurgical,  engineering, 
or  physical.  Men  interested  in  pro- 
duction or  sales  may  find  their  oppor- 
t  unity  in  one  of  the  Du  Pont  plants  or 
offices  in  29  states.  Every  effort  is 
made  to  place  men  in  positions  for 
which  they  are  best  suited,  in  the  sec- 
t  ion  of  the  country  which  t  hey  prefer. 


More  facts  about  Du  Porat— Listen  to  "Cavalcade  of  America,"  Mondays,  8  PM  EST,  on  NBC 


BETTER     THINGS    FOR    BETTER    LIVING 
...THROUGH    CHEMISTRY 

E.  I.  DU  PONT  DE  NEMOURS  &  CO.  (INC.) 
WILMINGTON  98,  DELAWARE 
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Dependable 
Precision  Tools 

—known  for  their  high  accuracy 
wherever  metal  is  worked. 

Micrometers  Squares  Indicators 

Combinotion  Sets  Vernier  Tools  V  Blocks 

Protractors  Calipers  ancJ  Dividers     Gages 

riBS    BROWN    &    SHARPE    MFG.    CO. 
U 1    Providence   1.  R.   I..   U.S.A. 


I   J    ^COMMUNITY 
,         ^  ^     REFRIGERATION 

5  000  Relngeraled  Food_ Lockers  CENTER     SCt VGS 

Over  15,000  Customers 


r 


<«jprx^^ 


Zf'<^ 


BROWN  &  SHARPE 
TOOLS 


A  major  oil  company  is  reinforcing 
its  technical  and  supervisory  staff 
in  foreign  operations. 


^^H^  Applications  are  desired  from: 

ENGINEERS  .  .  .  Chemical,  petroleum, 
electrical,  mechanical,  civil,  structural. 

GEOLOGISTS  .  .  .  Structural,  surface, 
subsurface. 

GEOPHYSICISTS  .  .  .  Computers,  party 
chiefs,  interpreters. 

PALEONTOLOGISTS  .  .  .  Micro  and 
macro. 

ACCOUNTANTS  .  .  .  Must  have  degree 
in  accountancy  and  supervisory  expe- 
rience. 

•  Liberal  salaries  are  paid.  Overseas  em- 
ployees are  eligible  for  the  company  retire- 
ment plan,  group  life  insurance  and  group 
aviation  insurance.  Excellent  living  condi- 
tions prevail.  Passport  and  travel  expenses 
are  paid  by  the  company. 

Wrile  to  Box  No.  42  ,  including  full  infnrmution  on 
the  following:  Personal  Data  (age,  family  status,  etc.) 
Ldiicalion  .  .  .  Details  of  experience  .  .  .  All  letters  are 
held  as  confidential. 


10  000  Furs 

n  Storage 

1   l^^'t 
I^Bfl'  1 

fM 

1 

M-Ton  Ic 

-Malting  Syste 

Pat  Denham's  model  plant,  covering 
an  entire  block  at  Oklahoma  City,  pro- 
vides ten  distinct  services:  it  has  the 
worlcJ's  largest  food-locker  system 
safekeeps  10,000  furs,  operates  a  gen^ 
eral  freezer  storage,  makes  crystal 
clear  ice,  processes  all  kinds  of  foods 
does  quick-freezing,  sells  frozen  foods 
runs  a  restaurant,  has  a  gas  station 
and  includes  a  big  laundry.  Frick 
refrigerating,  ice-making,  and  air 
concJitioning  equipment  carries  all  the 
cooling  loads. 

Bulletin  126  tells  how  any  town  or 
city  can  profit  from  a  similar  COM- 
MUNITY REFRIGERATION  CENTER. 
Write  for  your  copy  now. 


Air  Conditioned  Sales  Room 


SINCE    1905 


CONDUITS,   SURFACE    RACEWAYS 
WIRES    AND    CABLES 


national  Electric 

Pit'fexburqh.^a. 
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You  are  looking  at  two  bell-shaped 
cathode  ray  bulbs  mass-produced  by 
Corningduring  thewarfor  military  radar. 
In  most  ways  they  are  like  the  bulbs 
Corning  is  now  preparing  to  make  tor  a 
television  set  that  may  end  up  in  your 
living  room. 

And  that's  why  television  is  nearer  than 
you  think!  Years  ago  television  in  its  in- 
fancy was  the  "father"  of  radar.  Today,  as 
a  result  of  development  to  meet  war's 
urgent  needs,  radar  can  more  properly  be 
called  the  parent  of  tomorrow's  television. 
These  bulbs  are  just  one  example  of  how 
glass  developed  by  Corning  for  use  in  war 


will  have  an  equally  important  place  in 
peacetime  living.  The  list  is  long.  It  in- 
cludes special  "metalized"  glass  parts  for 
wartime  radio  and  radar  equipment.  A 
method  of  mass-producing  high-quality 
optical  glass  for  the  Army  and  Navy.  Glass 
pipelines  and  glass  pumps  that  are  im- 
pervious to  chemical  attack  and  outlive 
other  materials.  Glass  so  resistant  to 
thermal  shock  it  can  be  heated  cherry-red 
and  then  sprayed  with  ice  water  without 
breaking.  All  these  and  many  more 
research  achievements  establish  glass 
made  by  Corning  as  versatile  engi- 
neering material  with  ever  increasing 


possibilities.  That's  why  it  will  pay  you 
to  learn  all  you  can  about  glass  now.  And 
remember,  too.  Corning  is  an  outfit  that 
knows  glass.  Corning  Glass  Works,  Corn- 
ing, New  York. 


c 


ORNING 

in  cans 

Research  in  Glass 


JANUARY,  1946 


23 


Fraiikliii'j^  «1^04  <|iio^»ti4»ii  Gave  Eleoii'i€*il,y  n  Job 


HIGH   DIELECTRIC  STRENGTH 


I  LOW   MOISTURE   ABSORPTION 
CORROSION  RESISTANCE 


COMPRESSIVE  STRENGTH 

TENSILE  STRENGTH 

FLEXURAL   STRENGTH 
IMPACT   STRENGTH 


STABLE    OVER    A 
WIDE   TEMPERATURE   RANGE 


Many  More  Pfoperliei  — Combined 


TTIGHTNING  streaked  through 
■'"  ages,  feared  but  unchallenged. 
Then  to  Benjamin  Franklin  it 
flashed  the  answer  to  a  question 
that  unlocked  the  future  of  elec- 
tricity. 

Technical  plastics,  Synthane,  for 
example  have  already  answered 
manySl  to$64questionsforpeople 
who  make  things.  And  may  for  you. 
The  question,  of  course,  should 
come  before  the  answer — for  only 


you  know,  as  yo/i  do,  what  your  re- 
quirements are.  If  whatever  you  are 
working  on  suggests  a  material  of 
excellent  electrical  insulating  char- 
acteristics, resistance  to  corrosion, 
mechanical  strength,  stability  at 
usual  temperatures,  easy  machine- 
ability,  or  a  variety  of  other  inter- 
related properties,  our  type  of 
technical  plastics  may  readily  be 
indicated.  Our  latchstring  is  al- 
ways out  to  any  inquiry. 


SYNTH AlVE  COItPOKATIO.X,   OAKS,   PENIVSYLVANIA 


Plan  your  ttrt-i 
Syntlin 


vni  tinti  fiifurt'  pnnfiivts  irith 
IV  Tvfhniftil  M'luslivs 


SN[[IS>RODS'TUBES>FMIIIC»IED  PMIS 


[SYIVrHANE] 


MOLOEOLIIMINAIEO-MlllDEO'MIICEMTni 
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IT'S  LIFE  FOR  BEVERAGES 


The  operating  subsidiaries  of 

Air  RcdiHlion  Company,  Inc., 

are: 

AIR  REDUCTION  SALES  COMPANY 

MAGNOUA  AIRCO  GAS  PRODUCTS  CO 

Industrial  Gases,  Welding  and 

Cutting  Equipment 

NATIONAL  CARBIDE  CORPORATION 
Calcium    Carbide 

PURE  CARBONIC,  INCORPORATED 
Carbonic  Gas  and  "Dry-Ice" 

THE  OHIO  CHEMICAL  S  MFG.  CO. 

Medical  Gases  —  Anesthesia 

Apparatus  —  Hospital  Equipment 

WILSON  WELDER  8  METALS  CO.,  INC 
Arc  Welding  Equipment 

AIRCO  EXPORT  CORPORATION 
International    Sales   Representa- 
tive of  these  Companies 


To  a  raging  fire,  Carbon  Dioxide  gas  means  sudden,  certain  death.  Yet 
this  same  gas  puts  "life"  in  beverages— tongue-tingling  bubbles  that 
make  soft  drinks  sparkle.  For  fighting  men  it's  a  life  saver  in  other 
ways  .  .  .  inflating  collapsible  life-rafts  and  "Mae  West"  life-jackets; 
creating  synthetic  "smoke  screens";  shielding  packaged  foods  against 
spoilage;  processing  blood  plasma  and  penicillin. 

In  its  varied  applications,  Pureco  Carbon  Dioxide  reflects  the 
far-ranging  usefulness  of  all  Air  Reduction  products  .  .  .  from  oxygen 
tents  to  welding  torches. 

Vor  interesting  and  ediicalional  reading,  write  Uept.  CP  for  your  free  copy  of  the  56-page 
illustrated  book  "A  Quarter  Century  of  Progress".  It  describes  and  illustrates  the  operations 
and  products  oj  Air  Reduction  and  its  subsidiaries. 

Air  Reduction 

60  Edit  42 lid  Street,  Neiv  York  17,  N.  Y. 
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FEATURING  FACULTY  .  .  . 

(  C'oiuimicd   trom   \':i'^{-  S  ) 

vt'isity  of  Kansas  in  I'M'',  her  A.M. 
from  the  University  of  Illinois  in  1927. 
She  was  Kditorial  Assistant  in  the  Agri- 
cultural Experiment  Station  here  from 
\92^  until  l')27,  and  Assistant  in  Jour- 
nalism from  l')27  until  l''.^l)  when  she 
went  to  New  York. 

.Miss    I'effer   is    a   member   ot    Theta 
Siiima  Phi. 


It4»i*ii    ill   Olii4» 

"OK,  it's  >our  tinn.  Cut  the  deck." 
1  cut  it.  "By  Koliy,  a  'straight.'  You 
win.  That's  the  first  time  I've  lost  in 
a  long  time."  A  little  clarification  is 
needed  here.  The  deck  was  a  book.  The 
cutting  was  done  with  a  knife.  You're 
right;  the  game  was  poker  with  a  cup 
of  coffee  as  stakes.  And  the  loser,  be- 
lieve it  or  not,  was  "Buck"  Knight. 
Yes,  Professor  Knight  as  he  is  profes- 
sionalh  known,  has  a  nack  for  games, 
puzzles,  electrical  engineering,  organ- 
iz.ition,  uiui  best  of  all,  for  being  human. 


PROFESSOR     'BUCK'    KNIGHT 

Born  in  Columbus,  Ohio,  "Buck  " 
started  early  to  follow  the  footsteps  of 
his  father  who  was  a  former  professor 
at  Ohio  State  University.  He  graduated 
from  Ohio  State  as  a  mechanical  engi- 
neer in  electrical  engineering  and  some 
time  later  obtained  his  master  of  sci- 
ence degree  in  electrical  engineering  at 
the  University  of  Illiiiois.  He  served  in 
the  "field"  as  chief  electrician  and  con- 
struction inspector  for  the  Ohio  Light, 
Heat,  and  Power  Company.  Before 
coming  to  Illinois  as  instructor  in  elec- 
trical engineering  in  \9\.^  he  taught  at 
the  University  of  Penns\l\ania  for  two 
years. 

Professor  Knight  is  a  family  man  and 
proud  of  it,  as  well  he  might  be.  His 
son,  Lt.  William  Knight.  U  S  N  R  , 
served  during  this  war  aboard  the 
"Ticonderoga,"  and  his  daughter,  Bert\ 
Ann,  as  a  Red  Cross  aide.  Both  are 
gradiuites  of   this    University. 


Numerous  and  \aried  activities  ha\e 
ni.ide  "Buck"  a  hard  man  to  liiul  but 
rhcy  also  make  him  a  very  valuable 
member  of  the  advisory  committee.  He 
is  co-author  with  Professor  (i.  H.  Fett 
of  the  book,  "Introduction  to  Circuit 
Analysis."  He  was  on  the  Illini  Union 
Boaril,  the  Men's  League  Board,  the 
Illini  Publishing  Company  Board  of 
Control,  and  is  now  a  member  of  the 
.Athletic  Council.  He  served  as  chair- 
man of  the  Illini  Board  of  Control,  and 
for  three  years  as  chairman  of  the  Stu- 
dent Affairs  Committee.  These  and  a 
host  of  other  activities  have  made  him 
one  of  the  most  well  known  and  best 
liked   professors  on  the  campus. 

Professor  Knight  is  a  member  of 
Sigma  Tau,  Tau  Beta  Pi,  Eta  Kappa 
Nu,  Sigma  Xi,  the  Society  for  the  Pro- 
motion of  Engineering  Education,  Sigma 
Pi,  the  American  Association  for  the 
Advancement  of  Science,  anil  an  hon- 
orary member  of  Triangle. 

We  are  proud  to  welcome  such  a  man 
to  the  advisory  committee  of  the  Illinois 
Technograph. 


TELEVISION  .  .  . 

(Continued  from  Page  7) 

material  since  the  high  entertainment 
value,  artistic  appeal,  and  educational 
qualities  of  a  good  motion  picture  can 
be  appreciated  by  all. 

The  problems  involved  in  studio  pro- 
duction are  both  similar  and  contrasting 
to  those  arising  in  existing  dramatic 
\ehicles.  A  television  production  must 
be  continuous,  like  a  legitimate  theatre 
production,  with  only  short  intermis- 
sions between  acts  or  scenes  allowing 
time  for  advertising  material,  etc.  These 
bleaks  will  be  far  too  short  to  facilitate 
a  change  of  scenery,  but  this  difficulty 
is  obviated  by  employing  two  or  more 
stage  sets.  Television,  like  moving  pic- 
tures, lends  itself  nicely  to  the  use  of 
model  stage  setting,  and  many  interest- 
ing effects  have  been  produced  using 
miniature  models  of  cities,  oceans,  ships, 
etc.  Lighting  effects  can  be  used  to  their 
best  advantage  because  of  the  fixed  pre- 
determined camera  position.  Many  of 
the  well  known  tricks  used  in  motion 
picture  production  are  being  used  in 
television  programming  with  great  suc- 
cess. For  example,  it  is  possible  to  elec- 
trically combine  two  sets,  to  fade  from 
one  set  to  another,  to  combine  positive 
and  negative  pictures,  and  to  effect  many 
similar  means  of  creating  illusions.  This 
t\'pc  of  flexibility  will  make  certain  that 
this  new  means  of  entertaiiunent  will 
provide  many  interesting  effects  when 
the  fantastic  is  desired,  and  of  course  it 
is  al.so  an  aid  in  obtaining  realism  in 
dramatic  productions. 

There  can  be  no  "retakes"  in  tele- 
\ision.  The  scene  must  be  right  at  the 
time  of  pickup,  and   therefore  the  ratio 


of  rehearsal  time  to  transmission  rime 
is  necessarily  great.  For  some  of  the 
more  elaborate  productions  the  rehearsal 
time  required  is  six  or  seven  times  that 
required  for  a  similar  sound  broadcast. 
This  is  quite  a  fonnidable  economic 
obstacle,  but  it  is  minimized  .somewhat 
by  the  fact  that  a  good  deal  of  program 
material  will  include  musical  perform- 
ances, educational  and  political  talkv, 
etc.,  which  won't  require  such  extensive 
preparation,  and  whose  interest  will  be 
greatly  enhanced  if  the  listeners  can 
actually  see  the  performance  as  well  as 
hear  it. 

Television,  as  a  means  of  pickup  ot 
current  events,  presents  almost  unlim- 
ited possibilities,  including  public  events, 
occurrences  of  news  importance,  natural 
phenomena,  sporting  events,  etc.  Many 
interesting  happenings  have  already  been 
televised  even  without  planned  coverage, 
by  means  of  mobile  transmitters.  The 
television  broadcast  of  sporting  events 
will  further  awaken  public  interest  in 
sports  rather  than  decrease  attendance 
at  these  events,  because  no  true  lo\er 
of  sports  will  be  content  to  watch  a 
televised  production  if  he  can  .see  the 
actual  event  in  person. 

"Spot  Pickups"  present  many  prob- 
lems and  there  is  much  to  be  learned 
about  the  most  suitable  technique.  Out- 
door pickup  in  the  daytime  requires  no 
special  lighting  effects,  but  it  does  pre- 
sent the  problem  of  knowing  where  to 
place  camera,  microphone,  and  mobile 
transmitter ;  of  knowing  what  will  make 
an  interesting  picture,  of  being  able  to 
select  an  advantageous  site,  and  many 
other  things  learned  only  through  ex- 
perience. At  night,  however,  in  addition 
to  the  problems  already  mentioned,  there 
is  the  problem  of  lighting  techniques. 
Only  time  and  experience  will  bring 
about  the  mastery  of  these  techniques  to 
the  point  where  good  spot  pickups  can 
be  obtained  under  the  many  adverse 
conditions  which  present  themselves. 

The   Prodtictidu    Problem 

Before  television  can  become  really 
widespread,  the  receiver  must  be  consid- 
ered on  a  mass  production  basis  to  bring 
its  cost  within  the  means  of  the  average 
listener;  but  the  organization  of  effi- 
cient assembly  lines  to  produce  a  piece 
of  equipment  as  complicated  as  a  tele- 
vision receiver  is  no  mean  task.  Some 
of  the  more  complicated  sets  contain 
two  or  three  thousand  parts  and  as 
many  as  thirty-five  vacuum  tubes,  but 
there  are  already  some  manufacturers 
who  have  organized  receiver  construc- 
tion on  a  mass  production  basis. 

( )ne  of  the  most  important  phases  of 
the  proihiction  problem  is  the  test  rou- 
tine. V^oltage  supplies  for  the  Kinescope 
and  the  amplifiers  must  be  tested  for 
voltage,  current,  and  filtering.  Synchro- 
(Continued   on   Page  31) 
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■lera  has  a  super-scnsitice  "eye"  tliat 


utdoors. 


A  television  camera  "^witii  tite  eyes  of  a  eat' 


As  a  result  of  RCA  research,  television 
hroadeasts  will  no  longer  be  confined  to 
Inilliantlv  illuminated  special  studios— nor 
will  outdoor  e\ents  fade  as  the  afternoon 
sun  goes  down. 

For  RCA  Laboratories  has  perfected  a 
new  television  camera  tube,  known  as 
Image  Orthicon.  This  tube,  a  hundred 
times  more  sensitive  than  other  electronic 
"eyes,"  can  pick  up  scenes  lit  by  candle- 
light, or  by  the  light  of  a  single  match! 

This  super-sensiti\e  camera  opens  new 
fields  for  television.  Operas,  plays,  ballets 
will  be  televised  from  their  original  per- 
formances in  the  darkened  theater.  Out- 


door events  will  remain  sharp  and  clear  on 
your  television  set  — until  the  very  end! 
Television  now  can  go  places  it  could 
never  go  before. 

From  such  research  come  the  latest  ad- 
vances in  radio,  television,  recording— all 
branches  of  electronics.  RCA  Laboratories 
is  your  assurance  that  when  you  buy  any 
RCA  product  you  become  the  owner  of 
one  of  the  finest  instruments  of  its  kind 
that  science  has  achie\ed. 

Radio  Corporation  of  America,  RCA 
Building,  Radio  City,  New  York  20.  Listen 
to  The  RCA  Show,  Simdaijs,  4:30  P.  M., 
Eastern  Time,  over  NBC. 


RCA  Victor  television  receivers  with 
clear,  hriglit  screens  will  reproduce 
e\ery  detail  picked  up  by  the  RCA 
super  -  sensitive  television  camera. 
Lots  of  treats  are  in  store  for  you. 
Even  today,  hundreds  of  people 
around  New  York  enjoy  regular 
weekly  bo.xing  bouts  and  other  events 
o\er  NBC's  television  station  WNBT. 


RADIO   CORPORATION  of  AMERICA 
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^n&,o\}\L  MOST  vetssrff/e  fuel. 


Our  troops,  moving  through  tropical 
forests,  found  it  often  necessary  to  cut 
down  trees  of  the  tough  teak  family — 
to  make  passage  or  perhaps  to  use  this 
sturdy  timber  for  their  needs.  To  saw 
down  these  trees  required  a  cutting 
edge  that  could  indeed,  not  only  "'take 
it"  but  "deal  it  out." 

Sawteeth  or  bits  are  removable;  they 
must  be  extremely  hard  at  the  edge,  soft 
and  ductile  where  they  are  attached  to 
the  band  of  the  saw.  This  calls  for  spe- 
ciallv  well  controlled  heat  treating  of 
the  part.  Gas  and  modern  Gas  heat 
treating  equipment  solve  the  problem. 

On  a  circular  track  they  run  the  gaunt- 
let of  12  slot-type,  ceramic  cell  burners, 
emerging  with  exactly  the  qualities 
demanded  by  their  stern  use.  This  fur- 
nace, operated  by  a  girl,  can  heat  treat 
2,000  saw  bits  per  hour,  is  adaptable  to 
the  heat  treatment  of  many  other  small 
parts,  bringing  to  bear  an  intensity  of 
focused  heat  just  where  it  is  needed. 


Conversely,  in  a  mid-west  plant.  Gas 
furnaces  did  a  most  successful  job  of 
heat  treating  large  hull  castings  of 
tanks,  22  feet  long  and  10  feet  wide. 
That's  a  far  cry  from  saw  bits  but  Gas 
takes  both  extremes  in  its  stride.  The 
Industrial  Engineer  of  the  local  Gas 
Company  will  check  over  any  heat 
treating  problem  —  and  help  put  this 
versatile,  modern  fuel  to  work  solving  it. 


AMERICAN   GAS  ASSOCIATION 

420    I.exiiiBton   Avctui.-,  N.w   York    17,  N.   Y. 


_,,^^^^/fi2 


^^ 


FOR  ALL 
INDUSTRIAL  HEATING 
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IW  DEIELOPMEHS 


by  #*.  U,  -liidson 


NIGHT   EYES 

R.  T.  Bums  and  W.  A.  Peniiow 
lia\r  developed  an  ingeniously  simple 
indicator  to  guide  a  pilot  safely  into  a 
night  landing.  The  whole  mechanism, 
contained  in  a  housing  the  size  and 
shape  of  a  small  searchlight,  is  composed 
of  only  five  basic  parts.  A  100  watt  in- 
candescent bulb  is  focused  on  a  color 
filter  which  splits  up  the  white  light 
into  three  bands — amber,  green  and  red. 
These  bands  are  projected  through  a 
special  double  convex  lens  that  focuses 
the  rays  into  sharp  beams,  visible  under 
all  conditions  except  fog,  for  a  distance 
of  three  miles.  If  the  plane  approaches 
the  landing  strip  at  too  steep  an  angle, 
he  sees  the  amber  beam.  If,  on  the  other 
hand,  he  is  too  low,  a  red  beam  warns 
him  away.  But  at  the  correct  angle  of 
approach,  the  pilot  receives  the  go-ahead 
green  light  and  can  then  simply  follow 
this  signal  in  until  his  wheels  touch 
the  field.  A  shutter  system  provides  a 
readily  distinguishable  blinking  effect  to 
the  beam.  In  addition,  the  indicator  is 
equipped  with  a  dial  for  adjusting  the 
angle  of  the  beam  to  fit  the  different 
approach  angles  of  the  present  aircraft. 
This  device  should  prove  very  valuable 
to  small  airports  where  the  cost  of  radio- 
directional  and  radar  eqvupment  is  pro- 
hibitive. 


EXTENDED    FREQUENCY 
SPECTRUM 

The  original  frequency   spectrum  for 
power-line   carrier   was   50   to    150    KC 
or  about  one-tenth  the  frequency  range 
used    in    radio    broadcasting.    In    more 
recent  years,  the  increased  use  of  carrier 
by  power  companies  has  called  for  more 
channel  space  for  communications,  con- 
trol   functions   and    high-speed    relaying. 
In    order   to    include    the   higher   and 
lower  frequencies,  carrier  equipment  has 
been     developed     for     three     frequency 
:  bands:  20  to    50.  50  to   150,  and   150 
'   to  ,^00   KC.   All    quipment   has    19-inch 
wide  panels  for  mounting  on  standard 
I  relay    racks    and    are,    therefore,    inter- 
changeable. Since  the  attenuation  of  the 
I  carrier  signal  on  a  power  line  increases 
with    increasing   frequency,    in   general, 
i  the  lower  frequencies  are  used  on  long 
i   lines    and    higher    frequencies    are    used 
I  on  short  lines.  The  additional  channels 
!  provided     by    the    extended     frequency 
j  range  make  possible  the  use  of  carrier 
j  on  many   lines  where  it  was  previously 
I  unavailable. 


SILICONE  OILS 

Silicone  oils  that  flow  at  tempera- 
tures as  low  as  121  degrees  below  zero 
Fahrenheit  without  congealing  and  that 
may  be  used  at  302  degrees  above  zero 
Fahrenheit  without  oxidation  or  sludg- 
ing have  recently  been  developed.  These 
oils  will  be  useful  as  hydraulic  fluids 
in  systems  subjected  to  extreme  tempera- 
tures, as  a  lubricant  in  fine  instruments 
and  as  a  dielectric  fluid  in  capacitors 
and  transformers  since  the  polymers  un- 
dergo only  a  very  slight  change  of  physi- 
cal and  electrical  properties  with  tem- 
perature change.  This  may  prove  to  be 
a  boon  to  winter  weary  motorists  who 
have  the  perpetual  car-starting  trouble. 


MINIATURE  POWER  PLANT 

A  miniature  powei'  plant,  designed  to 
permit  convenient  study  of  all  opera- 
tions  of   any   type   of   industrial   or   city 


POWER  PLANT 

standard  power  plant,  has  been  develop- 
ed for  use  in  laboratories  of  engineering 
colleges.  The  complete  unit  occupies  a 
floor  space  of  only  10x15  feet,  stands 
approximately  six  feet  high  and  weighs 
20,000  pounds.  All  equipment  compon- 
ent to  its  commercial  counter-part  is 
included  in  this  small  power  plant;  two 
20-kiIowatt  steam  tmbine  generators,  a 
motor  with  a  genuine  "load."  complete 
four  panel  switchgear  equipment,  a  con- 
denser, miscellaneous  piping,  and  a 
foundation.  During  operation,  total 
power  of  40  kilowatts  generated  by  the 
two  turbines  is  dissipated  by  an  electric 
motor  "load"  dri\en  by  a  water  break. 
The  unit  requires  onI\'  a  supply  of  steam 
ranging  from  125  to  250  pounds  and  a 
source  of  circulating  water  for  condens- 
ing purposes.  This  miniature  unit  holds 
an  advantage  over  a  standard  power 
plant  in   that   usual   study  systems  em- 


ployed by  colleges  call  for  one  or  two 
field  trips  per  semester.  Because  of  the 
fewer  number  of  trips  and  the  tremen- 
dous size  of  the  plant,  each  student  sees 
only  a  small  part  of  the  plant  opera- 
tion. The  miniature,  however,  provides 
an  important  o\er-all  perspective. 


RADAR   GENERATOR 

Heretofore,  aircraft  radar  sets  have 
been  powered  by  heavy  special  dc-ac 
generators  (inverters).  A  new  engine- 
driven  400  cycle  ac  generator  has  been 
developed  to  eliminate  the  heavy  weight 
of  the  inverters  and  still  maintain  good 
wave  form  under  large  radar  loads.  The 
8-kva  machines  weigh  but  48  pounds  in 
contrast  to  the  250  pound  inverters  they 
replace.  Every  trick  in  the  designers' 
"book"  was  used  to  achieve  all  the  de- 
sirable features  of  the  large  inverters 
compacted  into  a  machine  only  6  inches 
in  diameter. 


TELEVISION  .  .  . 

(Continued   from  Page  26) 

nization  and  deflection  must  be  checked, 
and  video  and  audio  amplifiers  aligned 
and  tested.  Also,  the  completely  assem- 
bled unit  must  be  tested  luuler  a  variet\ 
of  conditions. 

The  mass  production  of  television 
receivers  will  create  a  demand  for  many 
trained  technicians,  production  manag- 
ers, and  engineers.  The  job  of  produc- 
tion will  require  the  same  degree  of 
ingenuity  and  effort  as  did  the  original 
developmental   problems. 

The  Future   of   Television 

It  is  obviously  pure  conjecture  to 
make  any  statements  as  to  what  the 
future  holds  in  store  for  television  since 
previously  published  prognostications  as 
to  its  fate  range  from  suggestions  that 
it  will  result  in  a  social  revolution,  to 
predictions  of  its  abandonment  through 
lack  of  public  interest.  However,  the 
expectations  of  a  "Radar-Conscious" 
public  together  with  the  opinions  of 
men  who  have  been  closely  associated 
with  its  development  lead  us  to  believe 
that  since  television  has  so  much  to  offer 
toward  the  betterment  of  our  standard 
of  living,  its  acceptance  is  inevitable. 


JANUARY,  1946 


"I  can't  mar\  him,  mother!  He's  an 
atheist  and  lioesn't  believe  there  is  a 
hell." 

"Marry  him,  my  dear,  and  between 
us  we'll  convince  him  that  he's  wrong." 
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RESEARCH     AND     ENGINEERING     K  E  E  P  "S^ 
GENERAL      ELECTRIC      YEARS      AHEAD 


CHEMISTRY  AT  GENERAL  ELECTRIC 


G1\'E  a  young  chemist  access 
to  a  well-stocked  laboratory 
and  modern  equipment,  and  the 
example  of  such  General  Electric 
scientists  as  Dr.  Irving  Langmuir. 
Dr.  W.  D.  Coolidge,  and  Dr.  W.  R. 
Whitney,  and  two  things  are  likely 
to  happen.  First,  he  will  find  satis- 
faction in  his  work,  and  second  he 
will  come  up  with  something  new 
and  useful. 

In  the  G-E  Research  Laboratory 
have  been  born  the  ideas  that  have 
developed  into  many  improved 
chemical  products.  And  in  the 
Pittsfield  and  Schenectady  labora- 
tories of  the  newly  established 
Chemical  Department,  groups  of 
young  chemists  are  conducting  re- 
search and  development  in  some 
of  the  most  promising  fields  of 
chemistry. 

Opportunities  in  chemistry 

From  finding  insulation  for  elec- 
trical products  to  becoming  the 
world's  largest  manufacturer  of 
finished  plastics  products  is  a  long 
step  forward  in  the  chemical  field. 
G.E.'s  expansion  into  chemistry — 
brought  about  by  the  discovery  of 
new  compounds — was  inevitable. 
The  new  field  of  silicones  alone 
presents    infinite     possibilities    of 


research  and  development.  It  al- 
ready yields  oils,  greases,  insula- 
tion, resins,  rubber,  and  water 
repellents — all  with  unusual  new 
properties. 


Any  phase  of  chemistry — re- 
search, development,  design,  engi- 
neering— is  open  to  the  G-E  chem- 
ist. A  chemist  interested  in  devel- 
opment carries  the  ideas  of  research 
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through  to  practical  products.  He 
may  develop  plastic  foam,  find  new 
uses  for  an  old  product,  study  the 
reactions  of  a  by-product  of  some 
chemical  process,  and  have  the 
satisfaction  of  seeing  his  idea 
through  to  the  pilot  plant  stage. 

The  chemical  engineer  works 
with  the  equipment  that  processes 
the  chemicals.  His  job  is  to  design 
and  control  the  equipment  in  a 
chemical  plant  or  pilot  plant.  In 
this  work  he  must  be  able  to  under- 
stand all  factors  affecting  the  pro- 
duction of  a  commodity  and  to 
direct  and  co-operate  with  the  men 
who  are  doing  the  actual  work  in 
the  plant. 

G.  E.  looks  ahead 

At  present  G.E.  is  planning  the 
construction  of  five  new  Chemical 
Department  plants,  including  one 
for  the  manufacture  of  silicones. 
And  the  rate  and  character  of  the 
growth  of  this  new  industry  depend 
to  a  great  degree  upon  the  ability 
and  enthusiasm  of  the  young  men 
who  will  fill  the  positions  made 
available  by  peacetime  expansion. 
General  Electric,  Schenectady ,  N.  Y. 
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Otraight  talk  about  your 
after-college  job 


No.  2.  An  engineer  thrives 
on  achievement 


A  GREAT  MANY  of  us  here  at  The  Tiinken  Roller 
Hearing  Company  are  engineers.  So  when  we 
sav  an  engineer  thrives  on  aehievement  we  speak  from 
our  own  experience. 

For  instance,  suppose  you  had  helped  develop  Tim- 
ken  Sitper-Stecl — that  magnificent  new  alloy  which 
made  possihlc  tiie  jet  propulsion  engine  for  American 
fighting  planes. 

As  you  know,  most  halTling  prohlem  in  jet  propulsion 
was  one  in  metallurgy.  For  years,  engineers  had  heen 
stalled  for  lack  of  a  metal  to  use  in  the  turbine  wheel 
— heart  of  the  jet  engine. 

Every  metal  tried  had  ruptured,  distintegrated  or 
lost  its  form. 

Yet  engineers  of  the  Timken  Company,  by  relent- 
less night  and  day  research,  solved 
the  ])roblem  in  a  matter  of  months. 


produces  bearings  for  every  industry  in  America,  and 
because,  as  a  specialist  in  high  grade  alloy  steels,  we 
are  confronted  continually  with  problems,  which  have 
baffled  the  best  engineering  brains  in  the  country. 

■  Such  an  environment 
spurs  the  development  of  latent  engineering  abilities. 

Under  our  "Work-as-You-Learn"  Plan  a  young  en- 
gineer works  in  various  departments  of  our  business, 
selected  to  bring  out  special  aptitudes.  Then  he  is 
assigned  to  the  line  of  work  for  whicii  he  is  best  suited. 
This  helps  avoid  false  starts  in  the  critical  first  years 
of  a  career  and  helps  assure  more  rapid  advancement 
later. 

We  are  particularly  interested  in  men  who  are  study- 
ing Metallurgical,  Mechanical,  Chemical,  Mining  or 
Electrical  Engineering.  If  you  would  like  to  know 
more  about  opportunities  with  our  company,  write 
to  us  now.  Address  The  Timken  Roller  Bearing  Com- 
pany, Canton  6,  Ohio. 


■  If  you  were  an 
engineer  at  the  Timken  Company, 
you  would  be  proud  of  your  part  in 
that  job.  You  would  feel  confident 
of  licking  the  next  tough  problem. 
And  you  would  be  a  better  engineer 
for  it. 

\t  e  could  give  you  a  long  list  of 
equally  impressive  achievements. 

But  the  point  is  that  our  engineers 
get  the  chance  to  do  imjiorlant  and 
exciting  work.  They  get  tlie  chance 
because  our  company  designs  and 


The  Timken  "Work-as-You-Learn"  Plan  of  Training 


FOR  BEARING  DIVISION 

1.  Bearing  Manufacture 

2.  Tapered  Roller  Bearing  Design 

3.  Industrial  Application  Engineering 

4.  Automotive  Application 

Engineering 

5.  Railway  Application  Engineering 

6.  Alloy  Steel  Production  and  Sales 

7.  Purchasing  Department 

8.  Fielil  Engineering  Service 

9.  Sales  Order  Department 
10.  Sales  Engineering  in  Field 


FOR  STEEL  AND  TUBE  DIVISION 

1.  Electric  and  Open  Hearth  Melting 

Shop 

2.  Steel  Rolling  Mills 

3.  Heat  Treating  (Canton  Plant) 

4.  Bar  Finishing  and  Inspection 

5.  Tube  Finishing,  Heat  Treating 

and  Inspection 

6.  Stainless  Steel  Forge  Shop 

7.  Tool  Steel  Mill  and  Forge  Shop 

8.  Production  Scheduling  Department 

9.  Metallurgical  Laboratory 

10.  Metallurgical  Service  (Customer 
Contacts) 


Corrrisht  1946  by  The  Timken  Roller  Beiirlnir  C 


THE    TIMKEN    ROLLER     BEARING    COMPANY 

PRODUCTS:  Worl<l'»  lurceal  nianurueturFr  at  tapered  roller  bearings.  Speoialists  and  large  producers  utfinealluy  sleel.i  for  iiulualry.  Mantifaeltirers  of 
rrm<..o/j/.T<.rfc(>its.  U.S. PLANTS:(AIIin01iio)f:anton,CoIumbus,Mount  Vernon,  Wooster  and  Newton  FaUa.  FOREIGN  ASSOCIATEPLANTS:Britisli Tim- 
ken.  Ltd..  Uirmiugbum,  Wolverliunipton.  Nortliampton,  Kogland;  S.  A.  Francuise  Timken,  Asuiercii  (Seine)  France,  SALES  OFFICES:In  principal  cities. 
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Eiigineeriiio 


There  are  on  this  campus  a  half  dozen  or 
so  student  branches  of  professional  engineering 
societies.  These  societies  were  not  brought 
here  originally  for  the  purpose  of  merely 
existing  so  that  they  could  be  listed  in  the 
catalogue,  nor  were  they  created  so  that  stu- 
dents could  find  excuses  for  having  parties 
and  picnics.  These  organizations  were  intro- 
duced to  this  campus  for  the  express  purpose 
of  broadening  and  rounding  off  the  education 
of  the  students  of  the  various  fields  of  engi- 
neering represented  by  these  societies.  That 
is  exactly  what  they  have  been   doing. 

These  campus  branches  of  the  various  pro- 
fessional societies  of  engineering  bring  to  their 
student  members  a  great  deal  of  very  inter- 
esting and  educational  material  on  problems 
and  methods  in  industry  and  in  the  laboratory. 
This  material  comes  to  us  in  the  fonn  of 
movies,  lecturers  and  representatives  of  var- 
ious industrial  organizations,  professors  from 
our  own  and  other  schools,  and  publications 
of  the  various  organizations. 

Are  we,  as  potential  leaders  of  iiidustr\', 
going  to  take  advantage  of  the  opportunities 
offered  by  these  organizations?  If  we  intend 
to  take  our  places  in  industry  along  with  other 
engineers  of  our  own  particular  fields  we 
must  utilize  the  ad\antages  of  belonging  to 
an   cngiru'cring  society. 


Student  branches  of  engineering  societies 
perform  several  very  important  functions. 
They  acquaint  the  student  with  the  various 
phases  of  his  own  particular  field,  they  bring 
students  in  contact  with  industry,  and  they 
bring  the  students  of  any  particular  field 
closer  together.  These  campus  socities  also 
help  to  bridge  the  gap  between  instructor 
and  student. 

There  are  no  scholastic  requirements  for 
membership  in  these  organizations,  member- 
ship being  generally  restricted  to  the  students 
of    the    particular    field    of    the    organization. 

Membership  dues  are  ver\  small,  generally 
about  a  dollar  or  so  for  a  year's  membership, 
and  membership  in  a  student  branch  of  any 
engineering  society  makes  it  easier  to  join  the 
parent  organization  upon  graduation.  Also 
publications  of  the  parent  organization  are 
usually  either  given  free  with  membership  or 
are  made  available  at  considerably  reduced 
subscription   rates. 

Campus  engineering  societies  also  dcKe  into 
the  lighter  side  of  student  life  in  the  form 
of  periodic  picnics  or  parties. 

If  \ou  are  not  yet  a  member  of  your  stu- 
dent engineering  society,  then  join  today.  If 
\(ni  don't  know  where  to  go  ask  one  of  your 
instructors  and  if  he  can't  tell  you  drop  into 
the  Tech  office  in  Engineering  Hall  and  we 
can    fix  you   up. 
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It  was  an  uiiforgeltable  sight  tliat  greeted  the  crowds 
at  the  Chicago  Cohimbian  Exposition,  back  in 
May,  1893. 

For  suddenly  250,000  incandescent  lamps  —  more 
than  there  were  in  all  the  rest  of  America  at  that  time 
—  ])lazcd  in  the  night.  They  transformed  the  World's 
Fair  Grounds  into  a  gleaming  wonderland  of  light. 

George  Westinghouse  had  done  it  again.  Over- 
coming tremendous  obstacles,  he  had  accomplished 
the  '"impossible"  .  .  .  in  one  short  year. 

Using  an  entirely  new  principle,  this  great  inventor- 
engineer  had  develo|)ed  a  completely  new  type  of 
incandescent  lamp  — the  famous  "stopper  lamp."  And 
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he  had  equipped  a  new  glass  factory  to  turn  them 
out  by  the  hundreds  of  thousands! 

Here  again,  George  Westinghouse  in  this  historical 
light  demonstration  proved  the  vision  and  ability  of 
a  great  engineer. 

The  lighting  of  the  Columbian  Exposition  was  a 
brilliant  spectacle  —  and  an  important  one,  for  it 
launched  for  all  time  the  new  age  of  electric  lightins. 


Wbstin0house 
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TODAY  —  the  Ifcsliiiii/toiise  Electric  Corporation,  one  of  many  com- 
panies jounded  by  this  great  inventor,  makes  incandescent  lamps  in 
all  sizes,  from  tiny  "grain  of  wheat"  surgical  lamps  to  high-power 
flood  lights  .  .  .  fluorescent  lamps  that  glow  ivithout  flicker  .  .  .  high- 
intensity  mercury  lamps  for  industrial  use  .  .  .  Sterilamps*  that  kill 
air-borne  bacteria.  In  all,  over  10,000  different  types  of  lamps  are 
made,  each  the  result  of  skilled  engineering  — and  over  half  a  century 
of  diversified  experience. 

•Regisrered  Tiademaric 
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High  Speed  Photography . . . 


By  don  V.   Xc'hoiifole 


Soon  after  the  discovery  of  the  photo- 
graphic method  of  making  pictures,  pho- 
tographers were  thinking  of  methods  by 
which  pictures  of  rapidly  moving  objects 
could  be  made.  During  the  past  ten 
years  especially,  much  progress  had  been 
made  in  high  speed  photography. 

High  speed  photography  is  associated 
with  photographic  apparatus  which  give 
exposures  less  than  1  10,000  of  a  sec- 
ond, in  the  case  of  still  pictures,  or 
speeds  greater  than  300  frames  (pic- 
j  tures)  per  second,  in  the  case  of  motion 
i  pictures.  (~)rdinary  box  cameras  expose 
the  film  for  about  1  30  of  a  second. 
Focal  plane  shutters  have  speeds  up  to 
1  1000  or  1/1200  .second.  The  usual 
maximum  .speed  of  between  the  lens 
shutters  is  1/200  or  1/500  second, 
maximum  speed  of  the  lens  shutters 
is  between  1  '200  or  1'500  second. 
.Motion  pictures  have  been  taken  at  a 
rate  as  high  as  8,000  frames  per  second, 
for  8  mm  film,  4000  for  16  mm  film, 
and  3300  frames  for  35  mm  film. 

A  golf  ball  after  an  average  drive 
would  be  a  blur  about  2  inches  long 
in  a  picture  taken  at  1/1000  second. 
In  order  that  the  ball  appear  stationary, 
an  exposure  of  less  than  1/100,000  sec- 
ond must  be  used.  A  car  traveling  at 
20  m.p.h.  would  be  blurred  and  dis- 
torted as  shown  on  pages  16  and  17  of 
"Flash"  b\  Harold  K.  Edgerton,  when 
photographed  by  mechanical  shutters  of 
the  compur  and  focal  plane  type.  A  car 
traveling  120  m.p.h.  using  a  shutter 
speed  of  1/500  second  will  move  4.2 
inches  approximately  during  the  expos- 
ure interval.  With  Kdgcrton's  appar- 
atus however,  the  movement  ^.eems  ac- 
tually frozen. 

To  give  further  indication  of  the  pro- 
portions involved  in  high  speed  pictures, 
tlu-  following  comparison  is  made.  There 
^  :is  much  difference  between  the  dis- 
tance from  New  York  to  San  Francisco 
and  the  distance  across  an  average  liv- 
ing room  as  there  is  between  an  exposure 
i)t  one  second  and  an  exposure  of  one 
nidlionth  of  a  second.  Practical  mechan- 
ical shutters  have  never  been  designed 
to  give  such  short  exposures  and  if  they 
were,  the  problem  of  getting  sufficient 
amount  of  light  to  the  film  wotdd  arise. 
A  different  approach  was  then  made  to 
liigh  speed  photography.  Instead  of  em- 
pioying  a  steady  light  to  illuminate  the 
subject  being  photographed  and  control- 
ling the  length  of  time  that   the   light 
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is  on  the  film,  the  film  was  exposed  by 
the  application  of  a  light  of  very  short 
duration. 

There  are,  or  have  been,  three  dis- 
tinct methods  of  making  high  speed  pic- 
tures. They  are:  ( 1 )  the  Spark  method  ; 

( 2 )  the     Electric    Tube    method ;    and 

(3)  the  Optical  method.  The  first  and 
second  methods  are  used  for  single  pic- 
tures and  the  second  and  third  methods 
are  used  for  moving  pictures. 

The  Spark  method  was  the  first  re- 
sult of  the  approach  to  high  speed  pho- 
tography through  the  light  source  rather 
than  a  mechanical  shutter.  William 
Henry  Fox  Talbot  in  1851  patented  a 
process  for  making  "instantaneous"  pic- 
tures. He  focused  his  camera  on  a  re- 
volving disk  in  a  dark  room  on  which 
was  placed  a  clipping  from  the  London 
Times.  A  spark  from  a  Leyden  battery 
enabled  him  to  obtain  an  unblurred  pic- 
ture of   the  clipping. 

In  1881,  Professor  E.  Mach  of  the 
I'niversity  of  Prague  obtained  the  first 
pictures  of  a  projectile  in  flight  by  an 
adaptation  of  the  Spark  method.  A 
spark  was  used  as  a  source  of  light  to 
cast  a  shadow  on  photographic  film. 
Mach  used  a  machine  between  the  spark 
and  the  film  which  made  visible  the 
portions  of  the  air  which  differed  slight- 
1\'  in  refractive  index  from  that  of  the 
surrounding  air.  Mach's  trigger  circuit 
was  one  where  the  contact  of  the  bullet 
with  wires  set  off  the  spark. 

Mach  improved  upon  his  original  ap- 
paratus in  1893  and  in  that  same  year 
C.  V.  Hoys  introduced  the  Direct  Shad- 
ow method  of  Spark  photography.  The 
source  of  light  came  from  a  spark 
through  a  small  opening.  Fig.  1. 
This  point  source  of  light  caused 
shadows  to  fall  directly  on  the  plate 
made  unnecessary  Mach's  special  appar- 


Fig.   1 


atus  between  the  spark  and  film.  Al- 
though Hoys  used  the  same  triggering 
device  that  Mach  had  used,  his  pictures 
were  much  better  than  Mach's.  Ho\ 's 
Direct  Shadow  method  is  still  used  to- 
day, with  alterations  of  the  triggering 
circuit,  for  soKing  problems  in  ballistics. 


Two  main  problems  are  present.  One 
is  the  timing  of  the  spark  so  that  the 
desired  result  may  be  recorded,  and  the 
other  has  to  do  with  the  duration  of 
the  spark. 

When  Sx  10-inch  plates  are  used  with 
a  projectile  traveling  2,700  feet  per  sec. 
the  projectile  would  be  in  front  of  the 
film  for  .0003  second.  If  the  projectile 
is  to  be  photographed  within  an  inch 
of  a  predetermined  position,  the  time  of 
occurrence  of  the  spark  must  be  cor- 
related with  the  position  of  the  projec- 
tile to  within  .00006  second. 

The  spark  duration  determines  the 
amount  of  blurring  for  if  the  projectile 
moves  while  the  plate  is  being  illumin- 
ated, a  streak  will  be  recorded,  the 
length  of  which  depends  upon  the  dura- 
tion of  this  spark.  If  the  blurring  is 
not  to  extend  over  more  than  one-six- 
teenth of  an  inch  for  a  projectile  mov- 
ing at  a  speed  of  2,700  feet  per  second, 
the  time  of  exposure  must  not  exceed 
two  millionths  of  a  second. 

The  problems  just  mentioned  have 
been  solved  sufficiently  well  so  as  to 
enable  pictures  to  be  made  of  a  projec- 
tile at  an\  distance  from  the  niu/zle 
of  the  gun. 

The  Spark  method  of  high  speed  pho- 
tography serves  very  well  where  shadow 
pictures  are  plausible,  but  the  intensity- 
duration  of  flash  relation  of  a  spark  is 
not  such  that  regular  photographs  at 
high  speeds  can  be  made.  Dr.  Edgerton 
o\ercame  the  preceeding  difficulty  by 
using  as  a  .source  of  light  a  gas  filled 
tube.  Either  neon  or  mercury  arc  tubes 
may  be  used  as  a  source  of  light,  but 
mercury  arc  tubes — especially  thyratrons 
— are  better  because  the  mercury  arc 
tube  produces  a  light  of  higher  actinic 
value  that  the  neon  tube  ami  the  grid 
of  the  thyratron  can  be  used  to  control 
the  frequency  of  flashes  when  desired. 
.'\  simple  circuit  employing  a  thyratron 
tube  is  shown  in  Fig.  2  together  with 
a  diagram  showing  voltage  and  currents 
for  different  parts  of  the  circuit.  .An 
explanation  of  the  operation  of  the  cir- 
cuit is  as  follows:  When  the  grid  is  (-) 
no  anode  current  flows  because  of  low 
density  of  anode  current  and  the  large 
condenser  is  parallel  with  the  arc.  Dur- 
ing this  half  cycle,  current  flows  from 
the  500v  D.  C.  source  into  the  condenser 
in  the  exponential  relationship  as  indi- 
cated in  the  cur\e  of  line  current.  R  and 
C  arc  adjusted  so  that  Vc  becomes  500v 


(hiring  the  halt  cycle  that  the  grid  is 
(-)-  L  prevents  the  holding  arc  from 
going  out  when  tube  fires.  (Krug — "Of 
the  arc  striking  speed  of  a  mercury  arc 
rectifier.")  It  requires  .01  to  .1  micro- 
second to  start  the  arc.  R  limits  anode 
current  while  firing,  too,  but  light  from 
this  current  is  negligible  compared  to 
condenser  discharge  current.  VV^ith  the 
pool  type  thyratron,  oscillation  current 
can  be  eliminated  by  (-)  grid  bias  and 
a  peaked  a-c  voltage  on  the  grid. 

This  system  of  making  high  speed 
photographs  has  found  uses  in  engineer- 
ing or  technical  fields,  sports,  advertis- 
ing, and  even  portraiture.  Portable 
speed  lamps,  as  they  have  been  appro- 
priately called,  have  been  in  the  process 
of  development  for  some  time  and  are 
now  appearing  on  the  market.  Eastman 
Kodak  had  for  sale  before  the  war  a 
"Kodatron  '  speed-lamp  which  was  cap- 
able of  sufficient  light  to  give  pictures 
at  night  football  games.  Eastman  is 
now  working  on  another  speedlamp 
which  is  more  portable  than  the  first 
and  General  Radio  has  developed  an 
extremely  compact  unit  complete  with 
microphone  and  amplifier  tripper  circuit. 
Before  the  war,  too,  the  ".Mirmeapolis 
Star  Journal"  had  a  battery  powered 
speedlamp  which  their  news  photograph- 
ers used.  Electronic  triggering  circuits 
enable  various  numbers  of  pulsations  of 
the  light  to  occur  during  a  certain  per- 
iod of  time  giving  a  stroboscopic  effect. 

It  is  desired,  for  maximum  speed  and 
light,  to  have  the  values  of  voltage  and 
C,  large.  Values  of  C  and  V  of  100 
microfarads  and  2000v  respectively 
yields  approximately  the  same  amount 
of  light  that  results  from  a  regular 
flash  bulb  (10,000  to  15.000  lumen  sec- 
onds). The  size  of  a  100  microfarad, 
2000v  condenser  doesn't  lend  itself  read- 
ily to  portability  and  neither  do  the 
transformers  required  to  give  high  volt- 
age. Smaller  condensers  (several  micro- 
farads) will  give  a  sufficient  amount  of 
light  for  fairly  close  work  (portraits, 
etc. ) . 

The  Electric  tube,  or  the  Edgerton 
speedlamp  as  it  is  sometime  called,  may 
be  used  very  successfully  for  high  speed 
motion  pictures.  Cameras  have  been 
developed  with  a  continuously  moving 
film  strip  which  depend  upon  the  speed- 
lamp  to  stop  both  the  movement  in  the 
object  being  photographed  and  the  film- 
strip  passing  the  lens.  The  proper  spac- 
ing of  the  pictures  is  accomplished  by 
having  a  contact  arrangement  on  the 
sprocket  in  the  camera  to  trip  the  speed- 
lamp. 

The  electric  tube  will  not  enable  pic- 
tures of  self  luminous  objects  to  be 
made.  The  normal  illumination  level 
must  be  sufficiently  lower  than  that  of 
the  speedlamp  that  images  are  produced 
only  by  the  electric  tube.  A  method  of 
hi-speed     motion     picture     photography 
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known  as  the  optical  method  is  the  only 
method  by  which  pictures  of  fuel  com- 
bustion, fuse  blowout,  etc.,  can  be  made. 
The  optical  method  of  high  speed 
photography  is  applicable  only  to  motion 
pictures.  In  the  camera  lies  the  funda- 
mental principal  of  the  optical  method. 
Ordinary  motion  picture  cameras  are  so 
constructed  that  the  film  comes  to  a 
stop  before  the  shutter  opens.  \Iechani- 
cal  problems  limit  the  speed  of  such 
cameras  and  it  was  because  of  this  fact 
that  the  optical  method  was  developed. 


usually  connected  directly  to  the 
sprocket. 

The  main  advantages  of  the  optical 
intennittent  camera  are :  It  is  relatively 
light  in  weight,  highly  portable,  and  can 
be  applied  to  the  study  of  self-luminous 
sources. 

Extensive  application  is  made  in  auto- 
motive and  aeronautical  engineering  to 
study  fuel  combustion,  vibration  in  mo- 
tors, airflow  around  structures,  and  pro- 
peller design  and  performance.  The  op- 
tical system  is  also  used  in  biology  and 
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A  diagram  of  the  basic  principal  of 
this  method  is  seen  in  Fig.  3.  Light 
enters  the  lens  and  goes  through  a  cubi- 
cal prism  before  striking  the  film.  Both 
the  film  sprocket  and  the  prism  revolve 
at  the  same  time.  The  dimensions  of 
the  prism  and  its  angular  velocity  with 
respect  to  that  of  the  sprocket  are  such 
that  the  image  moves  with  the  moving 
sprocket.  The  image  thus  appears  sta- 
tionary to  the  moving  film.    Motors  are 


medicine  to  study  muscular  and  ner\0ws 
reactions,  and  it  has  been  applied  to 
microphotography  in  photographing  bio- 
logical specimens  at  magnifications  of 
500  to  700  times  at  a  speed  of  UK" I 
pictures  per  second. 

Brightness  in  the  order  of  ten  thou- 
sand to  several  hundred  thousand  foot 
candles  are  frequently  employed  to  il- 
luminate the  subject. 

( Continued  on  Page  2S  1 
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SOLUTION  of  PROIILBilS 


By  W.  >.  Fiiidloy  an<l  31.  •!.  ^a^i^flia 

AsHiHianI  ProivHsors  of  Thvorvtit'til  and  Applivd 
^iffhunivH  ami  ^Ivt'haniftil  Knffinvi'rinff 


All  too  often  stiukMit>  rt'Cfi\o  low- 
marks  in  fxamiiiations  jciiuiriiig  the  so- 
lution of  problems  because  they  have 
failed  to  recognize  the  importance  of 
orderly  thought  and  orderly  exposition. 
This  is  particularly  true  of  problems 
requiring  more  than  one  step  in  their 
solution. 

A  teacher  usually  has  a  higher  opinion 
of  a  stuiient  whose  examinations  and 
class  work  indicate  that  he  can  think 
clearly  through  the  procedure  of  solving 
a  problem  but  has  forgotten  some  of 
the  relationships  needed,  than  of  a  stu- 
dent whose  work  indicates  that  he 
knows  the  relationships  but  cannot  judge 
which  ones  apply  to  the  given  problem 
and  which  ones  do  not,  and  is  unable 
to  organize  them  in  solving  the  problem. 
The  work  of  the  former  student  indi- 
cates potential  ability  in  the  type  of 
thinking  required  in  engineering,  the 
sciences  and  many  other  professions :  the 
work  of  the  latter  student  indicates 
ability  to  memorize. 

Need  for  Orderly  Procedure 

What  can  the  student  do  to  acquire 
this  important  tool,  the  technique  of 
orderly  thought?  Probably  one  of  the 
simplest  and  most  effective  things  that 
can  be  done  is  to  learn  to  follow  an 
orderly,  step-by-step  procedure  in  solv- 
ing niiy  problem,  whether  it  be  in  engi- 
neering, social  or  political  relationships 
or  any  other  activity.  The  acquisition 
of  an  orderly  procedure  in  attacking  a 
problem  is  not  just  an  exercise  to  help 
students.  It  is  the  essence  of  success. 
An  examination  of  the  methods  em- 
ployed by  competent  engineers,  doctors, 
physicists,  lawyers,  and  others  in  solving 
their  problems  woulil  re\eal  that  the>' 
employ  a  definite,  orderly  plan  of  attack 
on  any  problem. 

In  the  following  discussion  a  plan 
of  attack  which  may  be  used  for  solving 
problems,  and  some  of  the  attributes 
characteristic  of  competent  problem  solv- 
ers are  described.  While  the  plan  of 
attack  described  is  applicable  to  prob- 
lems in  many  fields,  engineering  illus- 
tr,itions  and    terminology'  are  used. 

Steps  in  Solving  a  Problem 

Analysis  of  the  Situation  Presented: 
W^hen  a  problem  is  stated  explicity,  the 
first  and  most  important  step  is  to  seek 
to  understand  the  statement  of  the  prob- 
lem.   In  general,  three  items  of  informa- 


tion must  be  gleaned  from  the  st.itemcnt 
of  the  problem:  (1)  U'hal  is  lo  In 
dctcnnincd.'  [1)  U'hal  faitual  data  arc 
yivfn  upon  ivliirh  lite  answer  ivill  de- 
pend!' (3)  li  hat  limiting  conditions  or 
restrictions  are  placed  on  the  solution 
of  the  prohlemf  The  limiting  conditions 
or  restrictions  may  be  either  expressed 
or  implied.  Many  of  these  conditions 
will  consist  of  simplifications  of  actual 
behavior  which  have  been  accepted  as 
common  practice.  For  example,  in  an 
engineering  problem,  one  may  be  re- 
quired to  determine  the  shearing  stress 
in  a  rivet.  If  common  practice  is  to  be 
followed,  as  usually  implied,  one  would 
be  expected  to  use  the  simplifying  con- 
dition that  the  shearing  stress  is  uni- 
formly distributed  over  the  cross  section 
of  the  rivet.  This  simplifying  condition 
yields  quite  satisfactory  results  in  many 
cases,  but  does  not  accurately  represent 
the  actual  stress  distribution  and  cannot 
be  used  when  the  actual  stress  is  re- 
quired. 

When  a  problem  is  not  stated  explic- 
itly-, as,  for  example,  when  it  is  re- 
ported that  the  landing  gear  of  a  new 
model  plane  fails  in  service  anil  the 
cause  of  failure  must  be  found,  then 
the  first  step  involves  formulating  the 
problem.  This  requires:  (1)  deciding 
what  must  be  determined;  (2)  collect- 
ing the  factual  data,  such  as  what  f.-iiled, 
where,  how  frequently,  and  under  what 
service  conditions;  and  (3)  deciding 
what  limiting  conditions  must  be  applied 
in  order  to  permit  the  probleni  to  be 
solved. 

Ordinarily  the  problem  which  an  un- 
dergraduate engineering  student  faces  is 
one  in  which  a  desired  answer  is  to  be 
obtained  by  application  of  the  relevant 
theory  and  available  data.  Thus  by  em- 
ploying a  logical  procedure,  the  student 
can  arrive  at  an  answer  consistent  with 
the  given  information.  I'sually,  how-- 
ever,  the  given  information  will  be  a 
simplification  of  the  real  problem,  so 
that  the  degree  to  which  the  answer  for 
the  simplified  problem  agrees  with  the 
answer  for  the  actual  physical  problem 
depends  upon  how  accurately  the  mathe- 
matical formulation  represents  the  phys- 
ical problem.  This  does  not  mean  that 
the  matheniatical  solution  is  incorrect, 
but  that  the  answer  will  describe  the 
phenomenon  resulting  from  the  condi- 
tions  imposed   by   the  mathematical   for- 


mulation ( if  no  errors  or  intentional 
o:nissions  have  been  made  in  the  solu- 
tion), and  not  necessarily  the  phenome- 
non resulting  from  the  actual  physical 
problem. 

(Jrr/anization  of  the  Solution.  The 
thinking  necessary  to  analvze  a  situation 
and  organize  the  solution  of  a  problem 
may  be  very  haphazard  ami  lacking  in 
order.  Ideas  may  present  themselves 
spontaneously  with  no  apparent  logical 
sequence.  In  fact,  ideas  leading  to  the 
solution  of  a  problem  may  result  from 
"sleeping"  on  the  problem.  In  general, 
one's  thoughts  will  not  occur  in  logical 
order;  thus  it  is  necessary  to  organize 
the  ideas  that  are  suggested  during  the 
"thinking  out"  of  the  probleni,  arrang- 
ing them  in  a  logical  sequence  as  de- 
scribed   below. 

The  first  step  in  organizing  the  so- 
lution is  to  decide  which  method  is 
the  most  applicable  to  the  given  prob- 
lem. There  are  four  methods  commonly 
employed  in  solving  problems:*  (1) 
the  method  of  logic,  (2)  the  experi- 
mental method,  (3)  the  method  of 
n-iodels,  and  (4)  the  method  of  anal- 
ogies. It  often  happens,  how-e\-er,  that 
a  combination  of  two  or  more  of  these 
methods  will  yield  the  greatest  advan- 
tage. Indeed,  it  is  almost  always  neces- 
sary to  employ  the  method  of  logic  as 
a  part  of  a  solution  regardless  of  the 
general  method  used. 

The  organization  of  the  solution  ot 
a  problem  by  one  of  the  last  three  meth- 
ods is  not  easily  generalized  and  for 
that  reason  will  not  be  discussed  further 
here.  The  reader  should  refer  to  the 
voluminous  literature  for  discussions  of 
experin-iental  methods,  niodel  methods, 
and  analogy  methods  of  soKiiig  prob- 
lems.** 

Usually  in  engineering  problems  the 
method  of  logic  will  imply  the  use  of 
mathematical  processes.  The  organiza- 
tion of  the  solution  of  an  engineering 
problem  by  mathematical  processes  will 
be  tiiscussed  briefly. 

When  a  decision  has  been  made  to 
solve  a  given  engineering  problem  by 
the  use  of  mathematics,  one  should  then 
proceed  to  state  all  the  possihie  relation- 
ships existing  between  the  quantities 
which  were  previously  selected  as  those 
having  an  important  bearing  on  the 
problem.  From  all  of  these  possible 
relationships  those  which  most  closely 
represent  the  physical  behavior  involved 
in  the  given  problem  should  be  selected. 
This  selection  w\\\  depend  upon  the  lim- 
itations imposed  during  the  formulation 
of  the  problem.  (Occasionally  certain 
essential  relationships  describing  the 
physical  behavior  of  the  components  of 
the   problem   cannot    be   expressed    by   a 

"  I...M.K.  Boeltcr.  et.  .lis.,  "Hc.it  Transfer  Notes," 
fniversity  of  Californi.-t  Press,  July,  1942,  Ch.  1, 
pp.  I-l  to  I-l. 

'  *  .See  the  various  technical  jourtials  in  the  particu- 
lar   field    of    interest. 
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mathematical  ciiiiatioii.  It  may,  hnw- 
evvr.  be  possible  to  express  tlie  relation- 
ship by  means  of  tabulated  data  or  dia- 
grams, ill  which  case  these  data  or  dia- 
grams may  be  used  in  the  same  maruier 
as  an  equation,  although  the  manipida- 
tion   is   usually   more   cumbersome. 

When  the  relationships  have  been 
selected  one  should  determine  whether 
these  are  siiffuiint  nlat'ions  (equations) 
to  solve  the  problem.  This  may  be  de- 
termined by  counting  the  number  of 
equations  and  the  number  of  unknown 
quantities  involved  in  the  equations.  The 
number  of  relationships  should  equal 
the  number  of  unknowns.  At  this  point 
it  may  be  well  to  caution  against  inclu- 
sion of  the  same  relationship  in  two 
different  forms  or  two  relationships  and 
a  combination  of  the  same  two.  Such 
errors  may  lead  to  a  false  impression 
of  the  solubility  of  the  problem. 

If  after  diligent  search  an  insufficient 
number  of  relationships  has  been  un- 
covered, one  should  consider  whether 
he  has  overlooked  the  possibility  of  using 
the  differentiated  or  integrated  forms 
of  some  of  the  relationships. 

I'erhaps  the  next  step  in  the  solution 
should  be  the  choice  of  siiitahlc  notations. 
Whenever  possible,  notations  should  be 
chosen  to  conform  to  accepted  practice, 
and  for  maximum  clarity  and  freedom 
from   ambiguity. 

It  is  desirable  to  sketch  whatever  dia- 
grams may  assist  in  an  accurate  organi- 
zation of  the  problem.  Free  body  dia- 
grams, for  example,  are  very  helpful  in 
solving  certain  classes  of  problems  in 
mechanics.  Such  sketches  may  be  free- 
hand sketches,  yet  they  should  be  drawn 
with  sufficient  accuracy  to  depict  the 
proper  relationship  of  parts. 

When  the  sketches  are  completed  a 
choice  of  coordinate  axes  should  be  made 
for  problems  involving  coordinates.  It 
should  be  borne  in  mind  that  a  proper 
choice  of  axes  may  greatly  simplify  the 
solution  of  the  problem. 

A  suitable  convention  of  signs  should 
be  chosen  and  applied  to  the  problem  in 
a  consistent  fashion.  It  must  be  recog- 
nized that  once  a  convention  of  signs 
has  been  established  for  a  given  equation 
the  convention  of  signs  is  automatically 
fixed  for  all  of  the  derivatives  or  inte- 
grals of  this  expression.  Thus  care  must 
be  exercised  to  avoid  introducing  con- 
flicting sign   conventions. 

Finally,  the  substitutions,  and  other 
mathematical  manipulations  to  be  per- 
formed should  be  outlined. 

Prrforniiincf  of  the  6'/c/i.v  Indinilcil  in 
the  Organization.  After  organizing  the 
solution,  the  next  step  is  to  carry  out 
the  procedure  indicated  in  the  organiza- 
tion. Particular  care  should  be  taken  in 
all  phases  of  this  process  to  avoid  the 
introduction  of  errors.  Obviously  early 
discovery  of  any  errors  that  may  occur 
is  of  great  importance  since  much  labor 
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ma\  li.LVe  to  be  repeated  it  errors  are 
comuu'tted  in  one  of  the  earlj-  steps. 
Several  things  may  be  done  to  detect 
errors  as  they  occur.  If,  for  instance, 
the  steps  involve  equations  relating  phys- 
ical quantities,  one  should  always  check 
each  equation  to  see  that  the  terms  of 
the  equation  are  dimensionally  homo- 
geneous* This  is  a  simple  but  eftecti\e 
procedure  if  symbols  rather  than  nvnner- 
ical  values  have  been  used  tor  each 
quantity   in  the  equation. 

Other  methods  for  detecting  errors 
which  might  be  mentioned  are  to  solve 
a  problem  by  two  or  more  different 
methods,  for  example,  experimental  and 
analytical,  or  to  use  the  same  method 
to  solve  the  problem  two  or  more  times, 
using  slightly  different  organization. 

Then  there  are  errors  involving  con- 
version of  units  (feet  to  inches,  or  Btu 
to  calories)  which  can  often  be  detected 
by  applying  a  test  of  reasonableness  to 
the  answer,  but  which  in  many  cases 
require  diligent  stud\  of  the  solution  for 
their  detection. 

When  the  steps  of  a  solution  involve 
numerical  methods  of  solutions,**  it  is 
often  posible  to  provide  cross  checks  as 
a  part  of  the  numerical  procedure  which 
will  serve  to  expose  arithmetical  errors. 
A  method  of  checking  a  solution  of 
a  problem  which  will  reveal  mathe- 
matical errors  and  errors  in  organiza- 
tion, as  well  as  numerical  errors,  in- 
volves reducing  the  general  answer  ob- 
tained to  that  which  would  apply  to  a 
simple  case  for  which  the  correct  an- 
swer is  already  known  and  comparing 
the  result  with  the  known  solution.  For 
example,  suppose  that  an  equation  for 
the  deflection  has  been  determined  for 
a  beam  carrying  a  concentrated  load 
and  an  irregularly  distributed  load.  The 
equation  may  be  partially  checked  by 
setting  the  distributed  load  equal  to 
zero  and  comparing  the  resulting  de- 
flection with  the  known  deflection  of 
a  similar  beam  under  a  concentrated 
load. 

Problems  involving  experimental  pro- 
cedures are  sometimes  difficult  to  check 
for  possible  errors.  The  experimental 
work  itself  may  of  course  be  checked 
by  performing  the  test  or  experiment 
several  times.  In  addition,  however,  it 
is  necessary  to  examine  the  entire  experi- 
mental procedure  to  determine  that  ex- 
traneous effects  are  not  influencing  the 
results.  For  example,  there  are  a  multi- 
tuile  of  conditions  which  may  cause  false 
readings  from  electrical,  mechanical  or 
optical  instruments.  Temperature  ef- 
fects, thermo-electric  effects,  magnetic 
and  electric  fields,  contact  resistance,  vi- 
brations, friction,  deflection  of  parts, 
parallax,  etc.,  are  some  of  the  factors  to 

♦See:   "Malhematics  of  Modern  Engineering,"   Do- 
herty  and   Keller,  Wiley,   1936,  Chap.   V,   Dimen- 
sional  Analysis. 
*•  .See:   Doherty  and  Keller,  op.  cit.,  p.  163.  "High- 
er   Mathcm.itics    for    Engineers    and    Physcists," 
Sokolnikoff,   IMcCraw   Hill,    1934,  p.   27. 


look   lor.    'File  calibration  of  all   instru- 
ments   should    be    known    and    checked. 
ALso,   it   is  important   that   the   accural  \ 
of  all   measurements  and   computations 
be  determined. 

Evaluation  of  the  J nsuir.  When  an 
answer  has  been  obtained  for  a  problem 
there  is  still  another  step  which  shovdd 
be  taken  before  the  problem  is  consid- 
ered completed.  This  step  involves  eval- 
uating the  answer  obtained  to  deter- 
mine: (1)  Is  the  ansiver  reasonable, 
(2)  II  hat  is  the  relationship  between 
the  ansuer  obtained  for  the  given  prob- 
lem and  the  oi'cr  all  problem  or  situa- 
tion from  irhich  the  given  problem  icas 
isolalid.  and  ( .^ )  What  course  of  action 
or  recommendation  for  action  is  indi- 
cated in   the  light  of  the  solution/ 

'Fo  answer  the  first  question  it  is 
necessary  to  use  past  experience,  either 
specific  personal  experience  or  judgment 
based  on  general  personal  experience,  or 
the  experience  of  others  as  described  in 
available  publications.  When  the  prob- 
lem has  a  numerical  answer  the  solution 
shoidd  be  studied  to  determine  the  prob- 
able accuracy  of  the  answer.  If  the 
problem  were  stated  explicitly  and  math- 
ematical methods  of  solution  were  used 
throughout,  then  the  limits  of  accuracy 
of  the  problem  defined  by  the  mathe- 
matical relationships  used  may  be  eval- 
uated with  little  uncertainty.  However, 
if  the  problem  were  not  explicitly  stated 
or  experimental  methods  were  used  or 
the  physical  behavior  of  the  components 
of  the  problem  could  only  be  approxi- 
mated by  the  mathematical  relationships 
used,  then  determination  of  the  probable 
accuracy  of  the  answer  is  much  more 
difficult  and  will  frequently  involve 
"educated"  guessing.  In  either  case  the 
numerical  answer  should  contain  the 
number  of  significant  figures  which  are 
consistent  with  the  accuracy  of  the  data 
and  calculations. 

For  a  student  solving  an  examination 
problem  it  may  be  sufficient  to  stop 
with  a  study  of  the  reasonableness  of 
the  answer.  However,  in  the  general 
practical  situation  consideration  of  the 
second  and  third  questions  listed  above 
is  generally  required. 

The  result  obtained  in  the  problem 
should  be  considered  not  only  by  itself 
but  also  with  regard  to  its  effect  upon 
the  related  portions  of  the  more  com- 
plete problem.  Usually  the  problem  be- 
ing solved  has  been  isolated  from  a 
more  extensive  situation  which  should 
be  re-examined  in  view  of  the  results 
of  the  isolated  problem. 

For  example,  suppose  that  the  specific 
problem  is  to  determine  the  stresses  in 
a  machine  part  such  as  a  connecting  rod, 
and  suppose  that  the  stresses  have  been 
accurately  determined.  The  magnitude 
(Continued  on  Page  26) 


•See:     "Mathematics    for    Engine 
Dull,    Mcfiraw    Hill,    First    Editi. 


bv    R.    W. 
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As  a  probable  outgrowth  of  the  infor- 
mation pubh'shed  in  a  U.  of  I.  bulletin, 
dated  March  M.  1931,  on  the  "Various 
Factors  Affecting  the  Heating  of  Rooms 
with  Direct  Steam  Radiators,"  the  En- 
gineering Experiment  Station  performed 
an  investigation  on  Radiant  Baseboard 
Heating  in  cooperation  with  The  Insti- 
tute of  Boiler  and  Radiator  Manufac- 
turers. 

Quoting  from  the  report  based  on  the 
tests  of  1931  ;  "long,  low,  thin  cast  iron 
radiators  placed  under  windows  heat  a 
room  more  comfortably  and  more  eco- 
nomically than  higher  columns  of  tubu- 
lar radiators  similarly  placed;"  "and 
the  same  low  radiators  maintain  better 
Hoor  to  ceiling  temperature  differen- 
tials." 

The  recent  tests  were  made  during 
the  heating  seasons  of  1943-44  and 
l')44-45  of  a  hot  water  heating  system 
in  which  an  unusual  design  of  radiators 
was  employed.  They  were  undertaken 
to  determine  the  effect  of  introducing 
heat  into  the  rooms  by  means  of  long, 
low  panels,  heated  by  hot  water.  A  sec- 
ond object  was  to  compare  the  operat- 
ing characteristics  of  the  panels  with 
those    of     the     conventional     small-tube 

The  investigation,  under  the  super- 
vision of  W.  S.  Harris  and  Alonzo 
Kratz,  was  conducted  at  the  I  BR  Re- 
search Home,  a  two-story  building  typi- 
cal of  the  small,  well-built  American 
house.  "The  construction  is  brick  veneer 
on  a  wood  frame  and  all  the  outside 
walls  and  second-story  ceiling  are  insu- 
lated." "All  windows  and  the  two  out- 
side doors  are  weather-stripped."  "Two 
storm  doors  were  used."  "The  total 
calculated  heat  loss  under  design  con- 
ditions with  temperatures  of  -10  de- 
grees F.  outdoors  and  70  degrees  F. 
indoors  is  43,37(1  Btu  per  hr.  for  the 
house,   excluding   the   basement." 

"A  wet-bottom,  cast-iron  boiler  com- 
posed of  two  6-in.  sections  and  one  4-in. 
section  was  used.  This  boiler  was  insu- 
lated on  top  sides  and  back  with  an  air 
cell  insulation  and  was  completely  en- 
closed in  an  enameled  sheet  metal  jack- 
et. The  net  H3R  rating  was  53,001) 
Btu  per  hr.  and  the  gross  IBR  output 
was  <S4,000  BTU  per  hr.  The  boiler  was 
supplied  with  a  conversion-type  gas 
burner,  adjusted  to  a  burning  rate  of 
approximately  100  cu.  ft.  per  hr.  of  nat- 
ural gas  having  a  heating  \aluc  of  1.000 
Btu  per  cu.  ft." 

During  the  season  of  1944-43  the 
radiators  used  were  of  the  experimental 
design  made  in  the  form  of  a  hollow 
cast-iron  baseboard  about  6  inches  high. 
They  were  installed  along  the  outside 
walls  of  the  rooms  as  shown  in   Fig.   1. 

Throughout  the  tests  of  the  conven- 
tional radiators  and  the  radiant  base- 
boards,  similar  conditions   of   automatic 
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heating    control,    insulation,    and    syste- 
matic anal\sis  were  maintained. 

At  an  outdoor  temperature  of  zero 
deg.  F.  it  was  observed  that  the  use  of 
the  radiant  baseboards  resulted  in  a 
temperature  3  inches  above  the  floor  of 
1.4  degrees  F.  higher  than  that  obtained 
when  the  conventional  recessed  radiator 
was  tested  under  the  same  conditions. 
In  other  words  the  radiant  baseboard 
increased    the    temperature    of    the    so- 


called  "ilratt\"  area  to  a  comfortable 
level.  This  t\pe  of  heating  should  be  of 
particular  importance  in  the  design  of 
basement-less  houses,  since  a  concrete 
floor  cannot  be  adequately  heated  by  the 
conventional    radiator. 

Only   a  slight   reduction   in   fuel   con- 
sumption was  obtained  by  means  of  the 
radiant   baseboard   but   this,   as  the   bul- 
letin explains,  was  due  to  a  decrease  in 
(Continued  on   Page  28) 
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31.  Sfsiiilov    Holm 

\V1kmi  M.  St:inK-\  Helm,  nssistant 
professor  of  Electrical  Engineering,  en- 
ters a  classroom,  there  is  no  doubt  in 
aiiNone's  mind  that  "Helm"  is  at  the 
helm  of  the  good  old  ship  "E.E."  When 
Mr.  Helm  starts  talking,  with  the  ani- 
mated, fast  moving  delivery  so  char- 
acteristic of  his  dynamic  personality, 
things  begin  to  pop,  and  the  E.E.s  perk 
up  their  ears  and  take  note,  because 
they  know  through  experience  that 
things  are  going  to  happen  and  happen 
fast,  and  it  woidd  be  well  worth  their 
while  to  pay  close  attention. 

A  student's  first  reaction  to  .Mr. 
Helm  in  a  cla.ssrooni  usually  is.  "Now 
here's  a  guy  who's  really  got  something 
on  the  ball,"  and  it  isn't  long  before 
this  first  impression  develops  into  whole 
hearted  admiration  for  his  ability  to 
keep  everyone  mentally  alert,  and  down- 
right affection  for  his  personable  man- 
nerisms and  his  down-to-earth  practi- 
cality. 

-M.  Stanley  Helm  was  born  on  Octo- 
ber 28,  1911,  in  Decatur,  Illinois,  and 
his  first  recollection  is  that  upon  looking 
around  he  found  that  he  had  a  baseball 
bat  in  one  hand,  and  a  voltmeter  in 
the  other.  So  he  spent  his  curricular 
time  becoming  an  electrical  engineer, 
and  most  of  his  extra-curricular  time 
playing  baseball.  By  the  time  he  was 
14  years  old,  he  was  playing  semi-profes- 
sional ball,  and  first  base  was  really 
covered  when  he  was  on  the  bag.  He 
attended  Millikin  College  in  Decatur 
for  two  years  (playing  short-stop  be- 
cause he  wasn't  tall  enough  to  play  first 
base  on  the  college  team )  and  then 
transferred  to  the  U.  of  I.  He  received 
his  B.S.  in  E.E.  in  IQ.'!.^,  and  if  you 
look  at  the  Bronze  Tablet  for  the  year 
'i?i.  yoii'll  see  "Marion  S.  Helm."  His 
average  at  the  U.  of  L  was  a  straight  5. 
and  he  is  a  member  of  Tau  Beta  I'i, 
Eta  Kappa  Nu,  and  Sigma  Psi.  His 
graduate  work  was  al.so  done  here  at 
the  U.  of  L  and  he  received  his  \LS. 
degree  in   '34. 

Until  the  time  he  was  doing  graduate 
work,  Mr.  Helm  hadn't  thought  of 
teaching  as  a  career,  but  acting  upon 
the  advice  of  Professor  Paine,  former 
head  of  the  department,  he  kept  teaching 
in  mind  while  working  for  his  master's 
degree  and,  with  his  customary  thor- 
oughness, attended  all  the  Jvmior  and 
Senior  circuit  theory  classes  as  well  as 
his   graduate  classes. 
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-After  recci\ing  his  M.S.  degree,  Mr. 
Helm  worked  for  the  Illinois  Power 
and  Light  Corporation  for  about  three 
years,  but  all  during  that  time  he  was 
mentally  "on  the  fence"  as  to  whether 
or  not  he  should  be  teaching.  He 
finally  decided  that  he  could  never  be 
completely  at  ease  until  he  had  tried 
teaching  and  so  took  a  position  at  Clem- 
son  Agricultural  College,  in  Clemson, 
South  Carolina.  After  teaching  there 
for  a  semester,  he  came  back  to  Decatiu' 
in  the  summer  and  went  to  work  for 
the  Mid-State  Supply  Corporation.  B\ 
this  time  he  found  that  his  reaction  to 
teaching  was  more  favorable  than  he 
had  thought  it  might  be,  so  he  contacted 
Profe.ssor  Paine  concerning  an  opening 
on  the  U.  of  I.  staff.  Mr.  Helm  hail 
had  the  highest  opinion  of  the  E.E. 
department  here  all  during  his  graduate 
and  \uidergraduate  work,  and  felt  that 
an  opportunity  to  join  the  E.E.  staff 
was  just  what  he  had  been  waiting  for, 
so   he    readilv   accepted    the   position   of- 


PROF.  HELM 

fered  him  b\'  Professor  Paine.  He  joined 
the  department  of  electrical  engineering 
in  September,  IQ.^S,  and  has  been  here 
ever  since. 

During  the  war  Mr.  Helm  was  \ery 
active  in  the  ESMWE  progiam,  teach- 
ing instructors  at  Chanute  Field,  and 
in  the  Engineering  Defense  Training 
Program,  conducting  night  school  classes 
for  instructors  and  electricians.  All  his 
teaching  experience  to  date  has  served 
to  completely  nullify  any  indecision  he 
once  had  about  teaching,  and  he  has 
thrown  himself  wholeheartedly  into  the 
profession  without  the  reservations  that 
a  man  might  have  who  had  not  also  done 
(Continued  on  Page  22) 
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"But  there  is  nothing  about  me  th.it 
anybody  else  would  be  interested  in." 
These  were  the  words  which  Rex 
Brown,  associate  in  Theoretical  and 
Applied  Mechanics,  addressed  to  me 
wlien  I  entered  his  office.  I  believe 
that  they  typify  and  exemplify  this 
instructor-friend. 

Mr.  Brown,  who  by  the  way  didn't 
mention  that  his  middle  name  is  Lenoi, 


MR.  BROWN 

was    born    in    Hutchison,    Kansas,    and 
he  graduated  in  Civil  Engineering  from 
the    University    of    Kansas.    Possessing 
t\pical   engineering   versatility,    Mr. 
Brown  obtained   a  letter  in  cross  coun- 
try   riuining  while  at  the   U.  of  Kansas.    . 
After  serving  in  World  War  I  he  came    | 
to    the    University   of    Illinois    and   ob-    ^ 
tained  his  Master  of  Science  degree  in 
Mechanics    and    he's    "been    here    ever 
since."  TAM   1,  2,  3,  63,  and  a  corre- 
spondence   course    in    2    have    all    been 
presented    to    the    students    in    a    most 
interesting    and    simple    manner    during    , 
this   period.    'Ws,    you    guessed    it!     His 
favorite    subject    is    TAM    2.     Brrrrr! 
Mr.  Brown  is  a  member  of  SPEED — 
the  Society  for  the  Promotion  of  Engi- 
neering  Education. 

Through  his  two  sons,  Mr.  Brown 
has  "dabbled"  with  just  about  all  the 
numerous  and  varied  hobbies  in  which 
boys  seem  to  have  the  knack  for  "dab- 
bling." Everything  from  model  airplanes 
and  railroads  to  building  radios.  After 
listening  to  his  talks  about  genuine  engi- 
neering hobbies,  I  was  rather  startled 
to  hear  him  mention  marionettes.  I 
immediately  recognized  its  connection, 
however,  when  he  began  to  explain  the 
dynamics  problem  involved  in  operating 
one  of  "Pinochio's  Relatives."  One 
hobby  which  seems  to  have  stuck  with 
him  is  photography.  At  home,  of  course, 
he  has  a  fully  equipped  darkroom  and 
in  case  you  other  photo  fans  are  inter- 
ested, has  a  6'/2  x  9  cm.  f-3.5  Recarn- 
var.  Some  of  Mr.  Brown's  work  can 
(Continued  on    Page    17) 
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The  Unwritten  laws  of  Engineering 
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Handling  Design  and  Dcvvlupmcnt 
Projects 

Bniare  of  the  "perils  of  sccuiity"  in 
planning  your  engineering  programs.  It 
is  one  of  the  fundamental  anomalies  of 
human  experience  that  too  much  preoc- 
cupation with  the  pursuit  of  security 
is  very  apt  to  lead  to  greater  danger 
and  insecurity.  In  a  competitive  world 
you  7/;;/^/  take  chances — bold  and  coura- 
geous chances — or  else  the  other  fellow 
will,  and  he  will  win  out  just  often 
enough  to  keep  you  running,  all  out  of 
breath,  trying  to  catch  up.  So  it  be- 
hooves you  as  an  engineering  executive 
to  "stick  your  neck  out,"  and  keep  it 
out,  by  luidertaking  stiff  development 
programs,  setting  a  high  mark  to  shoot 
at,  and  then  working  aggressively  to 
realize  your  objectives.  With  compe- 
tent direction  any  representative  engi- 
neering organization  will  work  its  way 
out  of  a  tight  spot,  every  time,  under 
the  pressure  of  the  emergency.  If  you 
do  not  like  such  "emergencies,"  just  re- 
member that,  if  you  do  not  create  your 
own  emergencies  in  advance,  your  com- 
petition will  create  them  for  you  at  a 
much  more  embarrassing  time  later  on. 

In  order  to  minimize  the  risk  it  is 
good  policy  to  hedge  against  the  failure 
of  a  new  project  b>'  providing  an  altern- 
ative, or  an  "out"  to  fall  back  on, 
wherever  practicable.  You  can  go  after 
bigger  stakes  with  impunity  when  you 
have  suitably  limited  your  possible  losses 
in  such  a  manner. 

Plan  your  iiork .  then  nork  your  plan. 
1  he  following  formula  for  carrying  out 
a  development  or  design  project  seems 
to  be  standard  in  the  engineering  circles: 

(«)    Define  your  objectives. 

(/')  Plan  the  job,  by  outlining  the 
steps   to    be   accomplished. 

((')   Prepare  a  definite  schedule. 

id)  Assign  definite  responsibilities  for 
each   item. 

(<')  Make  sure  that  each  man  has 
sufficient  help  and   facilities. 

(/)  Follow  up;  check  up  on  progress 
of   the   work. 

(<■/)   Revise  your  schedule  as  rociuired. 

{/()  Watch  for  "bottlenecks,"  "log- 
jams," and  "missing  links";  hit  lagging 
items  hard. 

(()    Drixe  to  a  finish  on  time. 
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Plan  your  development  iiork  far 
enough  ahead  of  produetion  so  as  to 
meet  schedules  ivithout  a  iiild  last-min- 
ute rush.  In  the  nature  of  things  it 
seems  inevitable  that  the  group  respon- 
sible for  design  engineering  is  also  in 
the  best  position  to  take  care  of  develop- 
ment projects.  This  is  due  to  the  inti- 
mate contacts  of  the  designers  with  the 
practical  problems  of  production,  per- 
formance, and  market  requirements.  But 
it  is  also  true  that  very  considerable  fore- 
sight is  required  to  offset  the  natural 
tendency  of  designers  to  become  preoc- 
cupied with  immediate  problems  of  this 
nature,  at  the  expense  of  the  long-range 
development  program,  which  is  not  so 
urgent  and  pressing.  It  is  therefore  the 
function  of  management  to  exercise  suf- 
ficient "vision"  to  anticipate  trends  and 
initiate  research  and  development  proj- 
ects before  the  demand  becomes  uncom- 
fortably urgent.  This  means  starting 
such  projects  soon  enough,  i.e.,  six 
months,  a  year,  or  even  two  years  in 
advance,  to  allow  sufficient  time  to 
carry  out  all  of  the  necessary  steps  in 
a  well-ordered  program. 

Even  when  the  development  of  new 
designs  simply  means  a  rehash  of  old 
fundamentals  in  new  dress,  it  is  impor- 
tant to  plan  the  program  early  enough 
and  to  provide  for  all  stages  in  the  pro- 
cess of  getting  the  product  on  the  mar- 
ket. For  example,  the  following  steps 
may  be  required  to  carry  through  the 
development  of  a  typical  peacetime 
product: 

(a)     Market   sur\ey. 

(l>)  Preparation  of  commercial  speci- 
fications (features  and  ratings  agreed 
upon  jointly  by  commercial  and  design 
divisions). 

((■)   Preliminary  design. 

(d)    Build  and  test  preliminarv  sam- 

( (  )    Final    design. 

(/)    Huiid   and   test   final   samples. 

ig)    Preliminary  planning  and  costs. 

(h)  Engineering  release  of  final 
drawings   for   production. 

(;')    Final  planning  and   costs. 

(;)   Ordering  materials  and  tools. 

(k)  Preparation  of  manufacturing 
and  test  instructions;  application,  in- 
stallation,   operating    and    service    man- 


uals; replacement-parts  catalogue,  pub- 
licity releases. 

(/)    Initial  production. 

(/«)   Test  production  samples. 

(n)  Minor  design  changes  to  correct 
errors  and  expedite  production. 

Obviously,  some  of  these  acti\ities 
can  be  carried  on  concurrently,  but  un- 
less they  are  all  suitably  provided  for 
there  is  very  apt  to  be  some  awkward 
stumbling  and  bungling  along  the  way. 

Be  careful  to  "freeze"  a  neic  design 
ivhen  the  development  has  progressed  far 
enough.  Of  course  it  is  not  always  easy 
to  say  how  far  is  "far  enough"  but,  in 
general,  you  have  gone  far  enough  when 
you  can  meet  the  design  specifications 
and  costs,  with  just  enough  time  left  to 
complete  the  remainder  of  the  program 
on  schedule.  The  besetting  temptation  of 
the  designing  engineer  is  to  allow  him- 
self to  be  led  on  by  one  glittering  im- 
provement after  another,  pursuing  an 
elusive  perfection  that  leads  him  far 
past  the  hope  of  ever  keeping  his  prom- 
ises and  commitments.  Bear  in  mind 
that  there  will  always  be  new  design 
improvements  coming  along,  but  it  is 
usually  better  to  get  started  with  what 
you  have  on  time,  provided  only  that  it 
is  up  to  specifications  as  reg.inis  fea- 
tures, quality,  and  cost. 

(Constantly  revietv  developments  and 
other  activities  to  make  certain  that  ac- 
tual benefits  are  commensurate  iiith 
costs  in  money,  time,  and  nianpoiier. 
Not  infrequently  developments  are  car- 
ried along  by  virtue  of  Newton's  first 
law  of  motion  long  after  they  have 
ceased  to  yield  a  satisfactory  return  on 
the  investment.  The  occasion  for  vigi- 
lance in  this  respect  is  obvious  enough ; 
it  is  cited  here  simply  as  a  reminder. 

Make  it  a  rule  to  require,  and  sub- 
mit, regular  periodic  progress  reports, 
as  tccll  as  final  reports  on  completed 
projects.  However  irksome  such  chores 
may  seem,  your  business  simply  isn't 
fully  organized  and  controlled  until  you 
have  established  this  practice,  as  regards 
reports  to  your  superiors  as  well  as  from 
your  subordinates.  There  appears  to  be 
no  other  regimen  quite  so  compelling 
and  effective  in  requiring  a  man  to  keep 
his  facts  properly  assembled  and  ap- 
praised. 

It    is     further     true     that,     generally 
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speaking,  an  cngiiuTrinf;  project  is  not 
really  finishei!  until  it  is  properly  sum- 
marized, recnnleil,  and  tiled  in  such  a 
manner  that  the  information  can  readily 
be  located  and  utilized  by  all  interested 
parties.  An  enormous  amount  of  effort 
can  be  wasted  or  duplicated  in  any  en- 
gineering department  when  this  sort  of 
information  is  simply  entrusted  to  the 
memor\    of   iiulividual   engineers. 

Notes  Respecting  Organisation 

Do  not  have  too  many  men  report- 
ing directly  to  one  man.  As  a  rule,  not 
more  than  six  or  seven  men  should 
report  to  one  executive  in  an  engineer- 
ing organization.  Occasionally  a  strong 
energetic  leader  will  deal  directly  with 
fifteen  or  twenty  engineers,  in  which 
case  he  is  usurping  the  positions  and 
functions  of  several  group  leaders,  bur- 
dening himself  with  too  much  detail, 
and  depriving  the  men  of  adequate  su- 
pervision. 

Jssiffn  definite  responsihilities.  It  is 
extremely  detrimental  to  morale  and  ef- 
ficiency when  no  one  knows  just  what 
his  job  is  or  what  he  is  responsible  for. 
If  assignments  are  not  made  clear  there 
is  apt  to  be  interminable  bickering,  con- 
fusion, and  bad  feeling.  Do  not  keep 
tentative  organization  changes  hanging 
over  people.  It  is  better  to  dispose  of  a 
situation  promptly,  and  change  it  later, 
than  to  hold  up  a  decision  simply  be- 
cause you  might  want  to  change  it.  It 
is  again  a  matter  of  facing  issues  square- 
ly; it  is  easier  to  "just  wait  and  see  how 
things  work  out"  but,  beyond  the  mini- 
mum time  required  to  size  up  personnel, 
it's  not  good  management. 

In  so  far  as  possible,  avoid  divided 
responsibility  for  specific  functions. 
Ideally  each  man  should  have  full  au- 
thority and  control  over  all  of  the  fac- 
tors essential  to  the  performance  of  his 
particular  function.  This  is  commonly 
expressed  in  the  aphorism  that  authority 
must  be  commensurate  with  responsi- 
bility. In  practice  this  is  seldom  possible 
of  fulfillment;  we  must  all  depend  upon 
the  contributions  of  others  at  some 
point  in  the  process.  Still  the  amount 
of  dependency  should  be  kept  to  the 
practical  minimum,  for  it  is  extremely 
difficult  for  a  man  to  get  anything  done 
if  he  must  eternally  solicit  the  voluntary 
cooperation  or  approval  of  too  many 
other  parties.  This  is  what  is  known  as 
being  "organized  to  prevent  things  from 
getting  done." 

The  logical  answer  to  the  problem  of 
divided  responsibility  (or  "division  of 
labor")  is  coordination.  If  any  activity, 
such  as  the  design  of  a  product,  must 
be  divided  into  development,  design, 
drafting,  and  production  engineering, 
these  functions  should  obviously  be  co- 
ordinated by  a  single  responsible  engi- 
neer. 
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//  you  h/iven't  enont/h  leijid  iiuthnrity 
assume  as  much  as  you  need.  During  the 
Civil  War  a  Confederate  officer  one 
e\ening  found  that  his  supply  train  was 
held  up  by  a  single  Union  battery  which 
was  dropping  shells  accurate!)'  into  a 
narrow  mountain  pass.  Without  even 
changing  his  uniform,  he  rode  around 
to  the  rear  of  the  battery,  and,  coming 
upon  them  suddenly,  sharply  ordered 
them  to  swing  their  guns  around  to  an- 
other point.  He  was  obeyed  with  alacri- 
ty because  he  acted  as  if  he  expected  to 
be  obeyed.  He  rode  off  to  rejoin  his 
command,  and  led  them  through  the 
pass  before  anyone  discovered  that  he 
had  exceeded  his  authority. 

Of  course  such  tactics  are  not  recom- 
mended for  general  use,  but  the  story 
illustrates  the  fact  that  quite  a  lot  can 
be  accomplished,  on  occasions,  without 
fvdl  administrative  sanction.  The  impor- 
tant thing  is  to  exercise  sufficient  care 
to  avoid  running  afoul  of  the  interests 
and   authority    of  others. 

This  injunction  is  based  upon  three 
elementary  facts  of  experience : 

1  A  man  will  frequently  be  held  re- 
sponsible for  a  good  deal  more  than  he 
can  control  by  directly  delegated  au- 
thority. 

2  A  very  considerable  amount  of  au- 
thority can  be  assumed  with  complete 
impunity  if  it  is  assumed  discreetly,  and 
with  effective  results.  People  in  general 
tend  to  obey  a  man  who  appears  to  be 
in  charge  of  any  situation,  provided  that 
he  appears  to  know  what  he  is  doing 
and   obtains  the  desired   results. 

3  Most  executives  will  be  very  pleas- 
ed to  confirm  such  authority  in  their 
subordinates  when  they  see  it  being  exer- 
cised effectively.  Executives  in  general 
have  much  more  trouble  pushing  their 
men  ahead  than  in  holding  them  back. 

Do  not  create  "bottlenecks."  Coordi- 
nation of  minor  routine  affairs  is  some- 
times carried  too  far,  when  a  single  in- 
dividual must  pass  upon  each  transac- 
tion before  it  can  be  carried  out.  Such 
rigid  control  can  easily  cause  more  trou- 
ble than  the  original  liability.  Fortunate- 
ly, bottlenecks  are  usually  recognized 
early  in  the  game,  and  it  is  easy  to  avoid 
them  by  designating  alternates,  or  by  al- 
lowing freedom  of  action  in  emergen- 
cies, with  the  proviso  that  the  proper 
party  be  notified  at  the  first  opportimity. 

Assi(/n  responsibilities  for  technical 
subjects,  as  tcell  as  for  specific  products, 
in  setting  up  your  engineering  organiza- 
tion. This  is  a  practice  which  could  be 
used  to  advantage  in  design  sections 
more  frequently  than  it  is.  The  idea  is 
to  assign  dual  responsibilities  to  each  en- 
gineer; (a)  for  a  particular  product  or 
line  of  apparatus,  and  {b).  for  a  tech- 
nical specialty,  such  as  lubrication,  heat 
transfer,  surface  finishes,  magnetic  ma- 
terials,  welding,   fluid    flow,   etc.   These 


assignments  should  be  made  known  to 
all  members  of  the  group,  with  the  re- 
quest that  all  pertinent  material  on  each 
subject  be  referred  to  the  proper  spe- 
cialist, who  will  act  as  consultant  and 
as  contact  man  with  laboratories,  etc., 
for  the  entire  section.  It  may,  of  course, 
be  desirable  to  assign  full-time  special- 
ists to  important  subjects  when  the  busi- 
ness can  afford  it;  the  main  point  is  tn 
establish  pools  of  specialized  knowled^T 
rather  than  to  expect  each  designer  tn 
know  all  that  he  needs  to  know  about 
the  principal  arts  and  sciences  which  :ue 
common  to  the  various  products  of  the 
department. 

What  Every  Executive  Owes 
His  Men 

Promote  the  personal  and  profession/d 
interests  of  your  men  on  all  occasions. 
This  not  only  an  obligation,  it  is  the 
opportunity  and  the  privilege  of  ever\ 
executive. 

As  a  general  principle,  the  interest-, 
of  individual  engineers  coincide  with  the 
company's  interest,  i.e.,  there  is,  or 
should  be  no  basic  conflict.  The  question 
of  which  should  be  placed  first  is, 
therefore,  rarely  encountered  in  prac- 
tice, although  it  is  clear  that,  in  general, 
the  company's  interests,  like  those  of  the 
state  or  society,  must  take  precedence. 
It  is  one  of  the  functions  of  management 
to  reconcile  and  merge  the  two  sets  of 
interests  to  their  mutual  advantage,  since 
they  are  so  obviously  interdependent. 

It  should  be  obvious  that  it  is  to  the 
company's  advantage  to  preserve  the  mo- 
rale and  lo\alty  of  individual  engineers, 
just  as  it  is  common  policy  to  maintain 
proper  relations  with  the  labor  unions. 
The  fact  is  that  attempts  to  organize 
engineers  into  imions  have  failed  simply 
because  the  engineers  have  been  confi- 
dent that  their  interests  have  been  look- 
ed after  very  conscientiously  and  very 
adequately  by  responsible  executives. 

Morale  is  a  tremendously  important 
factor  in  any  organization.  It  is  founded 
primarily  upon  confidence,  and  it 
reaches  a  healthy  development  when  the 
men  feel  that  they  will  always  get  a 
square  deal  plus  a  little  extra  considera- 
tion on  occasions. 

Specific  injunctions  under  this  prin- 
ciple  are  cited   in  succeeding  items. 

Do  not  hang  onto  a  man  too  selfishly 
ii-hen  he  is  offered  a  better  opportunity 
elseivherc.  It's  a  raw  deal  to  stand  in 
the  way  of  a  man's  promotion  just  be- 
cause it  will  inconvenience  you  to  lose 
him.  You  are  justified  in  shielding  him 
from  outside  offers  only  when  you  are 
sincerely  convinced  that  he  has  an  equal 
or  better  opportunity  where  he  is.  More- 
over, you  .should  not  let  yourself  get 
caught  in  a  position  where  the  loss  of 
any  man  would  embarrass  you  unduly. 
Select  and  train  runners-up  for  all  ke\- 
men,   including  yourself. 

(Continued   on  Page  17) 
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Honuraries  and  Societies 


I.A.S. 

The  I.A.S.  is  a  new  society  on  cam- 
pus for  the  aeronautical  engineers.  Its 
purpose  is  to  advance  and  dissemi- 
nate knowledge  of  the  theory  and  prac- 
tice of  the  aeronautical  science,  to  pro- 
vide the  opportunity  for  students  to  get 
acquainted  with  the  personnel  and  activ- 
ities of  I.A.S.,  and  to  encourage  pro- 
fessional consciousness  and  fellowship. 
At  the  December  meeting  of  the  I.A.S. 
there  were  movies  on  the  Lockheed 
P-38,  fighter  pilot  training,  and  the  con- 
struction and  manufacturing  of  the  piper 
cub.  At  the  January  meeting  there  was 
a  jet  propulsion  exhibit  from  the  Allison 
Division  of  (j.M.  and  several  speakers 
from  the  Aviation  Advisory  Board. 

Chairman — Leland    Schubert 

Vice-Chairman — Allen   Ormsbee 

Secretary-Treasurer — A.  D.  Swanson 

A.S.M.E. 

At  the  last  meeting  of  A.S.M.E.  held 
on  January  9,  Professor  H.  L.  Walker, 
head  of  Mining  and  Metalurgical  De- 
partments, spoke  on  "Europe  in  the 
Summer  of  1945."  He  spent  the  sum- 
mer in  Europe  on  military  commission 
to  study  industrial  conditions  in  South- 
ern Germany. 

A.S.C.E. 

The  A.S.C.E.  is  one  of  the  largest 
societies  on  campus  with  its  75  mem- 
bers. At  the  meeting  of  January  8 
(to  quote)  "The  faculty  and  students 
were  well  represented — but  where  was 
the  Navy"  (unquote).  At  a  smoker 
held  on  January  24  entertainment  was 
furnished  by  the  faculty.  Professor 
Crandell  played  the  piano,  and  Profes- 
sors Starr,  Springer,  and  Dr.  Peck  sang. 
The  A.S.C.E.  is  now  putting  out  its 
annual  report  to  the  national  office. 
A.S.C.E.  elections  will  be  held  soon  as 
the  nominations  are  submitted. 

ETA  KAPPA  NU 

E.K.N',  has  four  new  initiates:  jim 
Becker,  Jay  Cox,  Bill  Mulvay,  and  P.ill 
Shoulders.  The  initiation  banquet  was 
held  January  .30  with  Dr.  Euller 
as  the  speaker  and  Professor  "Buck" 
Knight  as  toastmaster. 

CHI   EPSILON 

1  he  initiation  banquet  was  held 
on   January  29.   The  speaker  was    Pro- 


hti  ituth  Hono 

fessor  James  G.  Clark,  who  spoke  on 
Aeronautics.  Professor  Clark  had  a 
leave  of  absence  during  the  war  at 
which  time  he  worked  on  aeronautical 
structures. 


REX  BROWN  .  .  . 

(Continued  from  Page  14) 

be  seen  in  the  TAM  seminar  room. 
He  does  quite  a  bit  of  work  of  this 
type  for  the  department. 

Rex  Brown's  other  "main"  hobby  is 
his  famil>'.  His  wife  hails  from  Sum- 
merfield,  Kansas,  which  is  100  miles 
west  of  Hutchison.  His  eldest  son.  Rex, 
Jr.,  is  at  present  a  lieutenant  (jg)  in 
the  navy,  and  Robert  is  a  sergeant  in 
the  signal  corps.  Rex,  Jr.,  was  in  the 
V-12  at  the  U.  of  I.  and  needs  one 
semester  to  graduate  in  Engineering 
Physics,  having  specialized  in  Electron- 
ics. While  here,  he  was  in  the  concert 
and  football  bands.  Robert  has  been 
"persuaded"  to  come  back  to  the  cam- 
pus upon  receiving  his  discharge  with 
an  eye  to  obtaining  a  degree  in  engi- 
neering. 

Mr.  Brown  believes  personal  contact 
with  his  students  will  not  only  make 
for  smoother  relations  and  easier  teach- 
ing, but  that  the  student  who  feels  his 
prof  is  really  interested  in  him  will 
work  all  the  harder  to  live  up  to  his 
prof's  expectations.  Student  opinion 
says  Rex  Brown  practices  what  he 
preaches  and  that  he's  a  "good  boy." 


This    one    could     be    called      Lover's 
Dilemma. 
"Thank  you  for  the  (lowers  you  sent," 

she  said, 
And  smiled  and  blushed  and  bo\\ed  her 

pretty  head. 
"I'm   sorry   for  the   words    I    spoke   last 

night; 
Your   sending   flowers    proved    that    you 

were  right; 
Forgive  me?"  He  forgave  her  and  with 

grace, 
He   swept   her    in    a    powerful    embrace. 
And  as  they  sat  and  necked  beneath  the 

bowers, 
He  wondered  who  in    hell  had  sent   the 

Howers. 

— Hendricks   Field    Hi-Lite. 
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(Continued    from    Page    16 

Dri  not  short-(iri  nil  nr  override  your 
iiieii  if  yriii  ran  ftossihly  ai'oid  it.  It  is 
\ery  natural,  on  occasions,  for  an  execu- 
tive to  want  to  exercise  his  authority 
directly  in  order  to  dispose  of  a  matter 
promptly  without  regard  for  the  man 
assigned  to  the  job.  To  be  sure,  it's 
your  prerogative,  but  it  can  be  very 
demoralizing  to  the  subordinate  involv- 
ed and  should  be  resorted  to  only  in 
real  emergencies.  Once  you  give  a  man 
a  job,  let  him  do  it,  even  at  the  cost 
of  some  inconvenience  to  yourself.  Never 
miss  a  chance  to  build  up  the  prestige 
of  your  men.  And  more  than  a  little 
mischief  can  be  done  by  exercising  au- 
thority without  sufficient  knowledge  of 
the  details  of  the  matter. 

You  oivc  it  to  your  men  to  keep  thcni 
properly  informed.  Next  to  responsibil- 
ity without  authority  comes  responsibil- 
ity without  information,  in  the  cata- 
logue of  raw  deals.  It  is  very  unfair  to 
expect  a  man  to  acquit  himself  credit- 
ably when  he  is  held  responsible  for  a 
project  without  adequate  knowledge  of 
its  past  history,  present  status,  or  future 
plans.  An  excellent  practice,  followed 
by  many  top-flight  executives,  is  to  hold 
occasional  meetings  of  section  heads  to 
acquaint  them  with  major  policies  and 
developments  in  the  business  of  the  de- 
partment and  the  company,  so  that  all 
will   know  what's  going  on. 

An  important  part  of  the  job  of  de- 
veloping a  man  is  to  furnish  him  with 
an  ample  background  of  information 
in  his  particular  field,  and  as  a  rule  this 
involves  a  certain  amount  of  travel. 
There  are  occasions  when  it  is  worth 
while  to  send  a  young  man  along  on  a 
trip  for  what  he  can  get  out  of  it, 
rather  than  what  he  can  contribute  to 
the  job. 

Do  not  rritirize  one  of  your  men  in 
front  of  others,  espeeially  his  oivn  suhor- 
dinates.  This  obviously  damages  pres- 
tige and  morale. 

Also,  be  very  careful  not  to  criticize 
a  man  when  it's  really  your  own  fault. 
Not  infrequently,  the  real  offense  can  be 
traced  back  to  you,  as  when  you  fail  to 
advise,  or  «arn,  or  train  the  man  prop- 
erly.   Be  fair  about  it. 

Shoiv  (in  interest  in  ivhat  your  men 
are  doini/.  It  is  definitely  discouraging 
to  ;i  man  when  his  boss  manifests  no 
interest  in  his  work,  as  by  failing  to 
inquire,  comment,  or  otherwise  take 
notice   of  it. 

\irer  miss  a  ehanee  to  commend  or 
rejfard  n  man  for  a  job  ii'ell  done. 
Remember  that  your  job  is  not  just  to 
criticize  and  browbeat  your  men  into 
getting  their  work  done.  A  first-rate 
(Continued   on    Page  20) 
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JOHN  PHERIGO 

HuiKiiiijj;  a  briil^c  tliat  was  tliici- 
tiiiK's  loiifjcr  than  is  actiialh'  sate,  is  not 
a  feat  most  University  of  Illinois  engi- 
neers would  confess,  but  not  so  with 
John  I'heiiLio,  mechanical  engincerin<: 
senior. 

John  relates  that  in  the  New  Guinea 
campaign,  while  acting  as  amphibious 
adviser  in  the  12<Sth  lnfantr\-  di\ision, 
he  was  faced  with  the  problem  of  taking 
out  a  300  foot  embankment  or  building 


.lOHN 

a  bridge  across  it.  "We  chose  the 
lesser  of  the  two  evils,"  he  says,  "and 
decideil  to  build  the  bridge." 

"It  was  a  bid  situation  any  way  you 
looked  at  it,  and  we  had  no  equipment 
to  work  with."  Using  six  timbers,  36 
inches  in  diameter,  and  working  away 
from  themselves,  John's  group  built  the 
bridge  in  three  weeks.  "And  it  stayed 
up!"   he  claims. 

John,  who  comes  from  Chicago,  is 
interested  in  art  work  as  well  as  engi- 
neering, and  has  taken  professional  art 
courses  in  Chicago.  His  hobbies  include 
sketches   and   sculpturing. 

He  lists  the  day  he  received  his  com- 
mission at  Fort  Belvoir  as  the  most 
thrilling  day  of  his  life,  and  says  he 
also  will  never  forget  the  night  he  spent 
on  a  troop  ship  outside  of  Los  Angeles 
waiting  to  unload.  "When  we  left  Aus- 
tralia," he  relates,  "the  blackout  was 
still  on,  ;uid  only  candlelight  was  al- 
lowed on  the  ship.  It  certainly  was  a 
thrill  to  see  all  the  spotlights  and  neons 
burning  in  Los  Angeles!"  John's  return 
trip  to  the  states  took  23  days  and  was 
definitely  "slow"  when  compared  to  the 
67   hours  of  flying  time  that  took  him 


from  l'i"o\  ideiice,  Rhode  Island,  to  Bris- 
bane, Australia,   in    1942. 

In  speaking  of  the  engineering  school 
here  on  campus,  John  believes  there  are 
definite  advantages  to  the  three  semes- 
ter plan,  although  the  two  semester 
|il,in  \\-ould  be  his  preference  if  it  could 
he  properly  organized.  He  also  favors 
systems  emplo>ed  at  Northwestern  L  ni- 
versity  and  the  Illinois  Institute  of 
Technology  whereby  students  can  study 
and  get  actual  working  experience  at 
the  same  time.  "Illinois,  however,  would 
be  hindered  by  the  lack  of  nearby  indus- 
tries."  he   maintains. 

John,  formerly  acti\e  in  both  track 
,ind  football,  is  now  an  ardent  spectator. 
The  social  side  of  his  life  is  well  cared 
for  by  his  pretty  wife,   Lydia. 

John  particidarly  admires  Prof.  W. 
Kspy,  professor  in  the  Department  of 
Mechanical  Engineering,  who  "knows 
what  he's  talking  about." 

John  is  vice  president  of  the  Ameri- 
can Society  of  Mechanical  Engineers, 
and  prior  to  the  war  was  affiliated  with 
the  Pershing  Rifle  team  and  Tau  Nu 
Tau. 


HARRY    PEDERSEN 

Harry  Pedersen,  V-12  senior  in  me- 
chanical engineering,  is  leaving  at  the 
end  of  the  semester  on  what  he  hopes 
will  be  a  four  month  "southern"  train- 
ing   cruise. 

Coming  from  a  Danish  family,  all 
of  whom  have  been  to  sea,  the  Navy 
was  a  logical  choice  for  Harry;  and 
true  to  this  Scandinavian  backgromid, 
he  prefers  sea  stories  and  the  Norwe- 
gian  composer,    Edward   Grieg. 

Harry,  who  springs  from  Lynn,  Mas- 
sachusetts, entered  the  Navy  in  Novem- 
ber, 1942,  and  after  boot  training  at 
(ireat  Lakes,  was  sent  to  Illinois  in 
February  of   1943. 

Massachusetts  remains  his  first  love, 
however,  and  he  emphatically  picks 
New  England  as  the  nicest  part  of  the 
United  States.  "I  like  the  mountains, 
the  ocean,  and  all  between,"  he  states. 
And  what  doesn't  he  like  about  Cham- 
paign? He  simply  shrugs  and  mutters, 
"It's  too  much  like  the  coast." 

His  most  exciting  experience  occurreti 
when  he  was  climbing  the  Huntington 
Ra\ine  on  Mt.  Washington,  and  was 
suddenly  caught  in  a  driving  rain.  "We 


couldn't   turn    back,  "    he   explained,    "so 
we  just  had  to  go  on  to  the  top." 

Harry  '.vas  interested  in  enginering 
before  coming  to  Illinois.  He  worked 
a  year  and  four  months  at  the  General 
Electric  plant  in  Lynn  before  entering 
the  Navv,  ;uul  also  took  courses  at 
Lowell  Institute  which  is  sponsored  h\ 
M.I.T. 

He  choos?s  his  machine  design  class 
as  his  favorite,  for  he  feels  that  this 
type   of   course   permits  him   to  use  all 


HARRY 

the  information  he's  learned  in  the  past 
year;  and  he  especially  admires  Prof. 
M.  J.  Goglia  of  mechanical  engineer- 
ing, because  "He  really  knows  refrig- 
eration." 

The  lily  pond  in  the  fall  and  spring- 
time is  the  prettiest  spot  on  campus  in 
Harry's  opinion  and  he  also  enjoys  such 
Theatre  Ciuild  productions  as  King 
Lear  and  Romeo  and  Juliet. 

However,  at  present,  Harry  is  pretty 
much  occupied  with  his  University  of 
Illinois   fiancee. 

As  president  of  Tau  Beta  Pi,  all- 
tngineering  honorary,  he  is  in  favor  of 
the  five  semester  engineering  plan  spon- 
sored by  that  organization.  "It  must  be 
carefidly  thought  out,  however,"  he 
states,  "and  should  include  the  social 
sciences." 

Besides  Tau  Beta  Pi,  Harry  is  a 
member  of  Phi  Kappa  Phi,  Pi  Tau 
Sigma,  and   Sigma  Tau. 


"You're  the  first  girl  I  e\er  kissed," 
said  the  Engineer  as  he  shifted  gears 
with  his   knees." 
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for  En^neers 


We're  fussy  about 
our  Spaghetti ! 

In  the  lanijuaire  of  vacuum  tube 
makers,  Spaghetti"  is  a  ceramic 
sleeve  for  insulating  conductors. 
As  the  emphasis  in  electronics  has 
moved  toward  higher  and  higher 
frequencies,  tube  elements  have 
grown  smaller  and  smaller  till  some 
"spaghetti"  insulators  are  the  size 
of  a  bristle  in  your  tooth-brush! 

The  smallest  ceramic  sleeve  now 
made  by  Western  Electric  measures 
under  .030  of  an  inch  outside  diam- 
eter, with  a  center  hole  of  .020 
inch.  This  means  the  walls  of  the 
tube  are  only  .005  inch  thick  —  yet 
each  unit  is  rigid,  strong  and  provides 
good  insulation. 

In  the  production  of  hundreds 
of  varieties  of  such  tiny  elements, 
\\  estern  Electric  engineers  have 
achic\cd  remarkable  precision  which 
has  had  much  to  do  with  the  rapid 
progress  of  electronics. 


Rush!  Rush! 


After  V-J  Day,  orders  were  to 
produce  telephone  central  office 
equipment — fast!  This  program 
couldn't  wait  until  the  last  radars 
were  completed.  Soproduction  engi- 
neers went  into  the  moving  business. 


At  one  plant  location  they  had  to 
move  everything  to  a  new  building, 
with  850,000  sq.  ft.  of  floor  space 
— virtually  plan  the  operating  layout 
of  a  new  factory  immediately! 

Some  of  their  problems:  model 
floor  plan ;  write  up"  showing  how 
many  machines — what  type  —  how 
many  people  —  how  many  shifts  — 
scheduling  and  flow  of  materials 
and  finished  parts  —  power  circuits, 
water,  lighting  —  conveyors  and 
cranes  —  tools  and  benches  —  jigs 
and  fixtures  for  assembly. 

At  a  single  Western  Electric 
Works,  106  manufacturing  sections 
required  either  complete  or  partial 
rearrangement  and  retooling.  Tn  one 
month,  35  of  these  sections  were 
reconverted. 


Tiny  Crystals 
can't  be  Sissies 

Delicate  quartz  crystals — some  only 
one-eighth  inch  square — withstood 
a  terrible  beating  in  military  radio 
equipment.  One  reason:  engineers 
at  Hell  [laboratories  and  ^\  estern 
Electric  de\ised  a  way  to  anchor 
them  gently,  yet  firmly,  in  place  — 
assuring  stability  and  perfect  contact 
between  terminal  wires  and  crystal. 

Here  is  how  it  is  done:  after 
the  crystal  is  ground  nearly  to  pre- 
scribed frequency,  a  spot  of  liquid 
silver  is  applied  at  exact  points  for 
terminal  wires.  Baking  at  10U0°  F 
fuses  the  silver  to  the  crystal.  Then 
the  entire  surface  receives  a  finish 
of  vaporized  silver. 

P'inally — using  a  precision  fixture 
—  the  terminal  wire,  with  a  dot  of 
solder  on  its  tip,  is  lined  up  with 
the  spot  of  silver  and  a  jft  of  hot  air 
anchors  it  firmly  in  place.  During  the 
war,  millions  of  military  crystals 
were  assembled  in  this  manner. 


Manufacturing  telephone  and  radio  apparatus  for  the  Bell  System  is  Western  F.lectric's  primary  joh.  It  calls 
for  engineers  of  many  Itinds  —  radio,  electrical,  mechanical,  chemical,  metallurgical.  Many  of  the  things  ihey  do 
—  whether  seemingly  little  or  big  — contribute  greatly  to  the  art  of  manufacture  of  communications  equipment. 

Western  Electric 

X     T     7     SOURCE  OF  SUPPLY  FOR  THE  BELL  SYSTEM     'S     *S     'S 
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UNWRITTEN  LAWS  .  .  . 

(Conrimicd   from   Paj;i'    17) 

f.\ccuti\c'  is  a  leader  as  well  as  a  critic. 
The  better  part  of  your  job  is,  therefore, 
to  help,  advise,  encourage,  and  stimu- 
late your  men. 

On  the  other  hand,  this  does  not  nu'.in 
inollycoddlinjr.  H\  all  means  f:et  touf^h 
when  the  occasion  justifies  it.  An  occa- 
sional sharp  censure,  when  it  is  well  de- 
served, will  usually  help  to  keep  a  man 
on  his  toes.  Hut  if  that's  all  he  gets,  he 
is  apt  to  go  a  bit  sour  on  the  job. 

Akvays  accept  full  rcsponsihility  fur 
your  group  iind  the  iniiwiduiih  in  it. 
Never  "pass  the  buck"  or  blame  one  of 
your  men,  even  when  he  has  "let  you 
down"  badly,  in  dealings  with  outsiders. 
V  ou  are  supposed  to  have  full  control 
and  you  are  credited  with  the  success  as 
well  as  the  failure  of  your  group. 

Do  all  that  you  can  to  sec  that  each 
of  your  men  t/cts  all  of  the  salary  that 
he's  entitled  to.  This  is  the  most  appro- 
priate reward  or  compensation  for  out- 
standing work,  greater  responsibility,  or 
increased  value  to  the  company.  (Any 
recommendation  for  an  increase  in  salary 
must  be  justified  on  one  of  these  three 
bases). 

Include  interested  individuals  in  in- 
troductions, luncheons,  etc.,  ii'hen  enter- 
taining visitors.  Obviously,  this  can  be 
overdone,  but  if  you're  entertaining  a 
visiting  specialist,  it  is  good  business, 
as  well  as  good  manners,  to  invite  the 
corresponding  specialist  in  your  own 
department   to    go   along. 

Do  all  that  you  can  to  protect  the 
personal  interests  of  your  men  and  their 
families,  especially  when  they're  in  trou- 
ble Do  not  confine  your  interest  in 
your  men  rigidly  within  the  boundaries 
of  "compan\'  business." 

Try  to  get  in  little  extra  accommoda- 
tions when  justifiable.  For  example,  if 
you're  sending  a  man  to  his  home  town 
on  a  business  trip,  schedule  it  for  Mon- 
day, so  that  he  can  spend  Sunday  with 
his  family,  if  it  makes  no  difference 
otherwise. 

Considerations  of  this  sort  make  a 
"whale"  of  a  difference  in  the  matter 
of  morale  and  in  the  satisfaction  an 
executive  gets  out  of  his  job.  The  old- 
fashioned  "slave  driver"  is  currently  re- 
garded in  about  the  same  light  as  Hein- 
rich  Himmler.  Treat  your  men  as  hu- 
man beings  making  up  a  team  rather 
than   as  cogs   in   a   machine. 

In  this  connection,  it  is  sometimes 
advisable  to  talk  things  over  with  a  man 
when  you  become  definitely  dissatisfied 
with  his  work,  or  recognize  a  deficiency 
which  is  militating  against  him.  To  be 
sure,  it  is  not  always  easy,  and  may 
require  much  tact  to  avoid  discouraging 
or  offending  the  man,  but  it  may  well 
be  that  \ou  owe  it  to  him.  Bear  this  in 
mind ;    if    nou    ultimatclv    have    to    fire 


him,  you  may  have  to  answer  two 
pointed  questions:  "Why  has  it  taken 
\()u  five  years  to  discover  my  incompe- 
tence?" and,  "Why  haven't  you  given 
nie  a  fair  chance  to  correct  these  short- 
comings?" Remember  that  when  you 
fire  a  man  for  incompetence,  it  means 
not  only  that  he  has  failed,  but  also 
that  vou   have  failed. 


Part  ;i 

M'uri'lii  I'vrMunal  I'nnsidvra- 
Ihms  fur  Kiifiiiit'vrs 

The  importance  of  the  personal  and 
sociological  aspects  of  our  beha\ior  as 
engineers  is  brought  out  in  the  following 
quotation   (  1 )  :' 

"In  a  recent  analysis  of  over  4000 
cases,  it  was  found  that  62  per  cent  of 
the  employees  discharged  were  luisatis- 
factory  because  of  social  vuiadaptability, 
only  .?8  per  cent  for  technical  incompe- 
tence. " 

And  \ct  about  OQ  per  cent  of  the  em- 
phasis in  the  training  of  engineers  is 
placed  upon  puiely  technical  or  formal 
education.  In  recent  years,  however, 
there  has  been  a  rapidly  growing  appre- 
ciation of  the  importance  of  "human  en- 
gineering," not  only  in  respect  to  rela- 
tions between  management  and  em- 
ployees but  also  as  regards  the  personal 
effectiveness  of  the  individual  worker, 
technical  or  otherwise.  It  should  be 
obvious  enough  that  a  highly  trained 
technilogical  expert  with  a  good  charac- 
ter and  personality  is  necessarily  a  better 
engineer  and  a  great  deal  more  valuable 
to  his  company  than  a  sociological  freak 
or  misfit  with  the  same  technical  train- 
ing. This  is  largely  a  consequence  of 
the  elementary  fact  that  in  a  normal  or- 
ganization no  individual  can  get  very 
far  in  accomplishing  any  worth-while 
objectives  without  the  voluntarv  co- 
operation of  his  associates;  and  the 
quantity  and  quality  of  such  co-opera- 
tion is  determined  by  the  "personality 
factor"  more  than  anything  else. 

This  subject  of  personality  and  char- 
acter is,  of  course,  very  broad  and  much 
has  been  written  and  preached  about  it 
from  the  social,  ethical,  and  religious 
points  of  view.  The  following  "laws  " 
are  drawn  up  from  the  purely  practical 
point  of  view  based  upon  well-estab- 
lished principles  of  "good  engineering 
practice,"  or  upon  consistently  repeated 
experience.  As  in  the  preceding  sections, 
the  selections  are  limited  to  rules  which 
are  frequently  violated,  with  unfortu- 
nate results,  however  obvious  or  bro- 
midic  they  may  appear. 

"laws"    of    CHARACTFR    and    I'ERSdNIAI. 

One  of  the  most  important  personal 
traits  is  the  ahilily  to  get  along  u  ith  all 
i-inds  of  people.     This  is  rather  a  com- 


lirehensive  quality  hut  it  defines  the 
prime  requisite  of  personality  in  any  type 
of  industrial  organization.  No  doubt 
this  .ability  can  be  achieved  by  various 
formulas,  although  it  is  probably  based 
mosth  upon  general,  good-natured 
friendliness,  together  with  fairly  consist- 
ent observance  of  the  "(lolden  Rule." 
'Fhe  following  "do's  and  don'ts  "  are 
moie  specific  elements  of  such  a  formula: 

1  Cultivate  the  tendency  to  appreci- 
ate the  good  qualities,  rather  than  the 
shortcomings  of  each  individual. 

_'  Do  not  give  vent  to  impatience 
;ni(l  annoyance  on  slight  provocation. 
Some  offensive  individuals  seem  to  de- 
velop a  striking  capacity  for  becoming 
annoyed,  which  they  indulge  with  little 
or  no  restraint. 

.?.  Do  not  harbor  grudges  after  dis- 
agreements iinolving  honest  differences 
of  opinion.  Keep  your  arguments  on  an 
objective  basis  and  leave  personalities 
out  as  much  as  possible. 

4  Form  the  habit  of  considering  the 
feelings  and  interests  of  others. 

T  Do  not  become  unduly  preoccupied 
with  your  own  selfish  interests.  It  may 
be  natural  enough  to  "look  out  for 
Number  One  first,"  but  when  you  do 
your  associates  will  leave  the  matter  en- 
tirely in  your  hands,  whereas  they  will 
be  much  readier  to  defend  your  interests 
for  you  if  you  characteristically  neglect 
them  for  unselfish  reasons. 

This  applies  particularly  to  the  luatter 
of  credit  for  accomplishments.  It  is 
much  wiser  to  give  your  principal  atten- 
tion to  the  matter  of  getting  the  job 
done,  or  to  building  up  your  men,  than 
to  spend  too  much  time  pushing  your 
personal  interests  ahead  of  everything 
else.  You  need  have  no  fear  of  being 
overlooked  ;  about  the  only  way  to  lose 
credit  for  a  creditable  job  is  to  grab  for 
it  too  avidly. 

(i  Make  it  a  rule  to  help  the  other 
fellow  whenever  an  opportunity  arises. 
Fven  if  you're  mean-spirited  enough  to 
deri\e  no  personal  satisfaction  from  ac- 
commodating others  it's  a  good  invest- 
ment. The  business  world  demands  and 
expects  co-operation  and  teamwork 
among  the  members  of  an  organization. 
It's  smarter  and  pleasanter  to  give  it 
freely  and  ungrudingly,  up  to  the 
point  of  unduly  neglecting  your  own  re- 
sponsibilities. 

7.  He  particularly  carefid  to  be  fair 
on  all  occasions.  This  means  a  good 
deal  more  than  just  being  fair,  upon  de- 
mand. All  of  us  are  frequently  unfair, 
unintentionally,  simply  because  we  do 
not  habitually  view  the  matter  from  the 
other  fellow's  point  of  view,  to  be  sure 
that  his  interests  are  fairly  protected. 
For  example,  when  a  man  fails  to  carry 
out  an  assignment,  be  is  sometimes  un- 
( Continued  on    Page  M)) 
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Hiidio  rehij  toners,  ahout  50  miles  iipmt.  u  ,ii  '^niiiuiilkj  rcphire  lliousiiiuh  i>f  tuilcs  of  telegraph  poles  and  uires. 


Now,  telegrams  "leapfrog" storms 

through  RCA  Radio  Relay 


With  the  radio  relay  system,  developed  by 
RCA,  Western  Union  will  be  able  to  send 
telegraph  messages  between  principal 
cities  without  poles  and  wires. 

"Wires  down  due  to  storm"  will  no 
longer  disrupt  communications.  For  this 
new  system  can  transmit  telegrams  and 
radiophotos  by  in\'isible  electric  micro- 
waves. These  beams  span  distances  up  to 
fifty  miles  between  towers  and  are  com- 
pletely unaffected  by  e\en  the  angriest 
storms. 

When  large  numbers  of  communica- 
tions circuits  are  recjuired,  these  auto- 
matic radio  relay  systems  are  more  effi- 
cient than  the  pole  and  wire  system  .  .  .  are 
less  costly  to  build  and  maintain.  They'll 
be  particularly  usetul,  too,  in  areas  such  as 


China  and  South  America  where  distances 
are  great  and  long-line  services  have  not 
been  developed. 

This  revolutionary  stride  in  communi- 
cations was  made  possible  bv  research  in 
UCA  Laboratories  — the  same  "make  it  bet- 
ter" research  that  goes  into  all  RCA 
products. 

And  when  you  buy  an  RCA  N'ictor  ra- 
dio or  television  set  or  a  Victrola*  radio- 
phonograph,  you  enjoy  a  uniijue  pride  of 
ownership.  For  you  know,  if  it's  an  RC.\ 
it  is  one  of  the  finest  instruments  of  its 
kind  that  science  has  achieved. 

Radio  Corporation  of  America,  RCA  Ruildin". 

Radio  City,  New  York  20,  N.  Y Listen  to 

The  RCA  Victor  Show,  Siindatjs,  4:30  P.  A/., 
Eastern  Time,  over  the  NBC  Network. 


Hcscarch  in  microwaves  and  electron 
tubes  at  HC.\  Laboratories  led  to  tlie 
deNi'lDpiiKiU  by  the  RCAX'ictor  Di- 
\ision  of  tliis  automatic  radio  relay 
system.  Here  is  a  close-up  view  of 
a  microwave  reflector.  This  system 
liolds  great  promise  of  linking  tele- 
\  ision  stations  into  networks,  as  well 
as  relaying  other  forms  of  electric 
Kiiniiniiiieations. 


*Viclrola,  T.  M.  Reg.  U.  S.  Pal.  Off. 

FEBRUARY,  1946 


RADIO   CORPORATION  of  AMERICA 
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To  stiniul.'in-  uiuii'ifriaduate  iiitcrcsr 
in  weKling,  tuiuls  have  bfeii  doiiati-tl  b\' 
A.  1'".  Davis,  of  the  LiiKohi  Klectiic 
Company,  for  the  A.  !•'.  Davis  I  luicr- 
graduate  Welding  Award,  which  will 
consist  of  four  cash  prizes  totaling  $7(H) 
to  be  presented  annually  to  authors  and 
publications  for  the  best  and  second  best 
articles  on  weliling  publisheil  in  under- 
graduate magazines  or  papers  during  the 
preceding  year.  An\'  undergraduate  of 
a  college,  university,  or  institute  of  tech- 
nology in  the  I'nited  States  or  Canada 
is  eligible,  but  the  paper  must  be  pub- 
lished in  an  undergraduate  publication. 
Judges  selected  by  the  Educational  Com- 
mittee of  the  American  Welding  Society 
will  select  the  winning  paper  in  July 
of  each  year  on  the  basis  of  originality 
of  the  paper  and  thoroughness  in  which 
the  subject  is  covered.  The  awards  will 
be  as  follows:  $200  each  to  the  author 
of  the  best  paper  and  to  the  publication 
in  which  it  appears,  and  $130  each  to 
the  author  and  the  publication  for  the 
.second  best  paper. 

Presentation  of  the  first  A.  F.  Davis 
Undergraduate  Welding  Awards  for 
papers  published  between  now  and  Jul\ 
1,  1946,  will  be  made  at  the  next  an- 
nual meeting  in  (October,  1945. 

Following  are  the  conditions  of  the 
program : 

Purpose — To  encourage  and  stimulate 
interest  in  welding  through  the  prepara- 
tion of  articles  on  the  subject  of  welding 
by  undergraduate  students,  and  dissem- 
ination of  such  information  through  un- 
dergraduate publications  (papers  and 
magazines). 

Awards — The  awards  will  be  as  fol- 
lows : 

$200  to  the  Author  of  the  best  paper 

$200  to  the  Publication 

$150  to  the  Author  of  the  second  best 

paper 
$150  to  the   Publication 

A  suitable  certificate  will  be  given  to 
each  author  and  publication  receiving 
awards.  In  case  of  joint  authorship,  the 
author  award  shall  be  given  jointly, 
however,  certificates  will  be  issued  to 
each  author. 

Subject — Subject  matter  of  the  paper 
may  be  on  any  phase  of  any  type  of 
welding  or  its  application  to  design  and 
construction. 

Eligibility  —  Any  undergraduate  of 
any    college,    university,    or    institute   of 


technology  in  the  I'nited  States,  its  pos- 
sessions, or  Canada  is  eligible.  The  pa- 
per must  be  published  in  an  undergrad- 
uate publication  \n  the  interval  between 
July  I  of  one  \ear  and  Jul\-  1  of  the 
succeeding  year.  Six  copies  of  the  pub- 
lication must  be  forwarded  to  the  office 
of  the  American  Welding  Soclet\' 
marked  to  the  attention  of  the  Chair- 
man of  the  Educational  Committee. 

Judging — The  judging  group  shall  be 
selected  by  the  Educational  Committee 
of  the  American  Welding  Society.  The 
judging  shall  be  based  on  the  originality 
of  the  paper  and  the  thoroughness  in 
which  the  subject  is  covered.  The  de- 
cision of  the  judges  will  be  final. 

Announcement — Names  of  persons 
and  publications  to  receive  awards  for 
the  previous  contest  year  shall  be  an- 
nounced at  the  annual  Fall  meeting  of 
the  American  Welding  Society. 
Name — The  awards  are  to  be  known  as 
the  "A.  F.  Davis  Undergraduate  Weld- 
ing Awards." 


PROF.  HELM  .  .  . 

(Continued    trom    Page    14) 

some  Industrial  work.  Mis  enthusiasm 
for  his  chosen  work  is  very  apparent 
to  those  who  are  in  daily  contact  with 
him,  and  his  intense  interest  in  the  var- 
ious new  developments  in  the  field  i^ 
evidenced  by  the  ample  stock  of  current 
literature  which  he  pores  through  as 
soon  as  it  Is  published.  He  himself  has 
liad  two  papers  published  on  the  subject 
of  Watt-Hour  Meters.  One  dealt  with 
the  effects  of  intermittant  loads  on 
Watt-Hour  meters,  and  the  other  with 
the  effects  of  irregular  wave  forms  im- 
pressed on  the  meters.  He  is  currently 
very  busy  putting  the  finishing  touches 
on  a  new  book  entitled,  "Circuit  Analy- 
sis by  Laboratory  Methods,"  which  he 
has  written  in  conjunction  with  Mr. 
C.  E.  Skroder,  associate  profes.sor  of  E.K. 
Mr.  Helm  is  a  very  happily  married 
man  and  upon  the  slightest  provocation 
will  expound  proudly  about  his  7-year- 
old  daughter,  and  his  9-month-old  son. 
He  can  be  equally  proud  of  his  work 
here  at  the  U.  of  I.,  because  the  mem- 
bers of  the  staff  and  the  student  body 
alike  are  proud  of  him  and  his  work, 
and  it  has  been  said  many  times  in  the 
offices  and  classrooms  of  the  E.E.  Lab, 
that  "There  ought  to  be  more  men  like 
^L  Stanley  Helm." 


READ  the  TECH 


for  Sound  Engineering 


nformation 


Subscriptions  May  Be  Obtained  in 

Room  213  Engineering  Hall 

Daily  Between  4:00  and  5:30  p.m. 
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Du  Pont  Digest 

Items  of  Interest  to  Students  of  Chemistry,  Engineering,  Physics,  and  Biology 


Good  News  for  Unsuspecting  T.  B.  Victims 


HERE  is  news  that  marks  another  step 
ahead  in  the  fight  against  t.  b. — 
news  about  free  tests  and  new  x-ray 
equipment. 

As  a  means  of  locating  possibly  one 
and  a  half  million  undetected  cases  of 
tuberculosis,  the  U.  S.  Public  Health 
Service  plans  to  offer  chest  x-ray  tests 
to  nearly  every  American  during  the 
next  five  years.  This  survey  is  made 
possible  through  the  use  of  new  equip- 
ment which  produces  chest  x-rays  on 
small  film,  thus  permitting  mass  exami- 
nations at  reduced  cost. 

The  development  of  the  new  film  and 
the  special  fluoroscopic  screen  was  not 
accomplished  overnight.  Organic  chem- 
ists, physical  chemists,  physicists,  and 
other  technically  trained  men  were  re- 
quired to  make  exhaustive  studies  be- 
fore the  problem  was  solved.  Special 
sensitizers  had  to  be  found.  Phosphors 
and  activators  had  to  he  formulated  for 
the  screen.  Both  screen  and  film  had  to 
be  of  ultra-fine  grain,  and  the  spectral 
emission  of  the  screen  had  to  be  adjusted 
to  the  spectral  sensitivity  of  the  film. 

Men  of  Du  Pont  are  proud  of  their 
part  in  the  development  of  this  new  aid 
to  medical  science.  The  fact  that  their 
efforts  helped  to  contribute  a  new  bene- 
fit to  society  is  a  heart-warming  in- 
spiration. 

•  •  • 

Chemical  Pest  Control 
for  more  and  better  food 

"Eating" — somebody  has  remarked  — 
"is  a  habit."  It  certainly  is!  Men, 
women  and  children  aU  have  a  firm, 
fixed  habit  of  eating  ...  so  enough  food 
must  be  grown  for  them  to  eat. 

Du  Pont  chemists,  plant  pathologists, 
entomologists  and  engineers  have  helped 
the  farmer  to  increase  the  nation's 
food  supply  through  their  never-ending 
search  for  better  ways  of  protecting 
crops.  The  development  of  new  fungi- 
cides is  a  typical  example. 

Du  Pont  men  were  faced  with  the 
problem  of  finding  chemicals  to  be  used 
in  treating  fungus  diseases  of  plants, 


Miniature  X-Ray  Pictures  May  Uncover  1,500,000  Hidden  Cases 


under  conditions  in  which  the  use  of 
copper  and  sulfur  proved  harmful.  After 
long  and  intensive  research  they  found 
the  answer  in  the  salts  and  organic  de- 
rivatives of  dithiocarbamic  acid — such 
as  the  iron  and  zinc  salts  of  dimethyldi- 
thiocarbamic  acid,  and  tetramethyl- 
thiuramdisulfide. 

Agriculturists  now  know  Du  Font's 
iron  salt  of  dimethyldithiocarbamic 
acid  as  "Fermate,"  and  the  zinc  salt  of 
the  same  acid  as  "Zerlate."  These  fungi- 
cides are  products  of  Du  Pont  research 
— research  that  is  helping  the  farmer  to 
bigger  crops  of  better  quality. 
•  •  • 

Now—  Faster  Dry  Cleaning 

Two  Du  Pont  products  —  "Perclene" 
perchlorethylene  and  "Triclene"  tri- 
chlorethylene — have  made  dry  cleaning 
quick  and  safe.  These  fluids  clean  clothes 
speedUy,  so  that  delicate  garments  need 
remain  in  the  machine  only  a  few  min- 
utes. They  leave  no  telltale  cleaning 
odor. 


Questions  College  Men  Ask 
(ibotit working itith  Du  Pont 

"WILL  I  GET  LOST  IN  A 
BIG  COMPANY?" 

At  Du  Pont,  every  effort  is  made  to 
see  that  individual  ability  is  recog- 
nized and  rewarded.  New  chemists 
and  engineers  work  in  small  groups 
under  experienced  supervisors.  As 
aptitude  is  shown,  they  are  given 
more  responsibility.  While  offering 
the  broad  avenues  of  promotion  that 
go  with  size,  Du  Font's  group  system 
assures  college  men  of  the  sympa- 
thetic, friendly  conditions  of  employ- 
ment commonly  associated  with 
smaller  organizations. 


B 


More  facts  about  Du  Pont— listen  to  "Cavalcade  of  America,"  Mondays,  8  P.M.  EST,  on  NBC 


BETTER     THINGS    FOR    BETTER    LIVING 
...THROUGH    CHEMISTRY 

E.  I.  OU  PONT  DE  NEMOURS  &   CO.  (INC.) 
WILMINGTON  98,  DELAWARE 
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You    just   THINK    you're 
touching    aluminum,    mister 


Pick  it  up  ...  in  vour  hare  hands  .  .  .  any- 
thing made  of  aluminum.  Your  cigarette 
hox.  A  saucepan.  The  foil  on  a  choco- 
late bar. 

You're  not  touching  aluminum.  You 
never  have,  never  will. 

The  reason  is  very  simple.  Aluminum  i.; 
constantly  covered  with  the  thinnest  of 
thin  "skins"'.  It  is  Aluminum  Oxide.  You 
can  scrape  it  off,  but  it  re-forms  immedi- 
ately. In  a  split  second. 

This — the  scientists  at  Alcoa's  Alumi- 
num Research  Laboratories  learned  many 
years  ago  .  .  .  but  they  didn't  stop  there. 
They  wanted  to  know  what  could  be  done 
to  this  "skin"  .  .  .  how  it  could  be  made 
thicker,  thinner,  harder,  porous  ...  so  that 
Aluminum  products  could  be  more  useful 
and  serviceable. 

Out  of  this  Alcoa  research  on  the  "skin" 


of  aluminum  have  come  many  new  things. 
Aluminum  pistons  of  porous  "skin",  to 
hold  oil.  Aluminum  trays  of  lush  lustre 
tiiat  won't  tarnish — ever.  Colored  alumi- 
num— the  color  dyed  right  into  the  "skin". 

Yes,  Alcoa  has  found  many  ways  of  not 
only  controlling  this  "skin"  but  also  of 
making  aluminum  better  and  more  versa- 
tile in  many,  many  wavs  .  .  .  but  the  search 
still  goes  on  and  always  will. 

This  search  calls  to  young  men  of  science 
and  engineering  .  .  .  and  spells  new  oppor- 
tunity to  salesminded  men  of  tomorrow. 

The  next  time  you  pick  up  ...  in  your 
bare  hands. . .  anything  made  of  aluminum, 
sav  to  yourself,  "What  new  could  I  make 
this  light,  strong,  durable  metal  do  for 
man  .  .  .  some  day?" 

Aluminum  Company  of  America,  Gulf 
Huilding,  Pittsburgh  19,  Pennsylvania. 


Z^[L@(£)ZA\    f.RST  .N  ALUMINUM    11 
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Many  of  the  inherent  qualities  in  Gas  contribute  to  its  unit 
and  overall  economy  in  use.    Further,  the  research  achieve- 
ments   of   the   American   Gas    Association    and    Gas 
equipment    manufacturers    in    sponsoring    ad- 
vanced   apparatus    to   utilize    to    the 
utmost  the  advantages  of  this  modern 
fuel,  add  to  its  economy. 
Among  the  contributions  to  economy 
of  Gas  application   in  industrial  plants 
are:  speed — desired  temperatures  are  at- 
tained in  shorter  time  in  the  Gas  furnace; 
controlhihllity — which  provides  and  main- 
tains the  precise  temperature  required;  sim- 
plicity— Gas   equipment   requires   less   space, 
maintenance,  attention;  elimination  of  storage 
— Gas  requires  no  capital  investment  in  stored  fuels,  again  saves  space;  dependability 
— Gas   is   there   when   you    want    it;    uniformity  of  production  and  elimination  of 
rejects — Gas  users  report  that  production  has  been  improved,  products  are  superior, 
seconds  or  rejects  cut  to  a  minimum  or  eliminated,  since  switching  to  Gas. 

The   economical   application    of  Gas    to   specific    operations   can    readily  be 
demonstrated  by  an  Industrial  Engineer  of  the  local  Gas  Company.  His  service 
is  complete,  there  is  no  obligation. 


AMERICAN  GAS  ASSOCIATION 

420  LEXINGTON  A\'ENUE,  NEW  YORK  17,  N.  Y 


■meWSE!£j^ 


&^ 


FOR  ALL 
INDUSTRIAL  HEATING 
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• 

•  How  docs  an  engineering  student  eventually 
hcconic  vice  prcsidcni  or  head  of  a  company? 
>X  hat— over  and  ahovc  his  technical  cducniion 
—must  he  know  to  qualify  as  a  top  executive? 
The  aiisuer h: a  hailc undentaneHug nj prac- 
tical business  principles  anti  mclbods. 
It  is  this  PLUS  knowledge  that  enables  him  to 
see  beyond  the  specialized  activities  of  one  de- 
partment—to grasp  the  importance  of  Market- 
ing, Finance  and  Accounting  as  well  as  Pro- 
duction. 

Fundamentals  Needed 

The  Alexander  Hamilton  Institute's  Modern 
Business  Course  and  Service  provides  a  thor- 
ough groundwork  in  the  fundamentals  under- 
lying all  business  and  industry.  With  the  help 
of  this  intensive  training,  an  alert  man  can 
accomplish  more  in  months  than  he  could, 
ordinarily,  in  years! 

Many  Technical  Subscribers 

There  is  a  scientific  quality  about  the  Institute's 
Course  and  Service  that  appeals  to  technically- 
trained  men.  That  is  why  there  are  so  many 
prominent  members  of  the  engineering  pro- 
fession among  the  more  than  400,000  sub- 
scribers. They  include:  J.  W.  Assel,  Chief  En- 
gineer, Timken  Steel  &  Tube  Co.;  Lewis  Bates, 
Plant  Mgr.,  E.  I.  du  Pont  de  Nemours  &  Co.; 
Lewis  P.  Kalb,  Vice  President,  Chg.  Eng.  & 
Mfg.,  Continental  Motors  Corporation;  H.  W. 
Steinkraus,  President,  Bridgeport  Brass  Co. 

Institute  training  fills  the  gap  in  ordinary 
technical  education,  and  provides  access  to  the 
thinking  and  experience  of  many  famed  indus- 
trialists. It  is  basic,  broad  in  scope  and  fits  into 
a  busy  schedule. 

Prominent  Contributors 

Among  the  prominent  men  who  have  contrib- 
uted to  the  Course  and  Service  are:  Thomas 
J.  Watson,  President,  International  Business 
Machines  Corp.;  Frederick  W.  Pickard,  Vice 
President  and  Director,  E.  I.  du  Pont  de  Ne- 
mours &  Co.;  Clifton  Slusser,  Vice  President, 
Goodyear  Tire  &  Rubber  Co. 

SEND  FOR  The  Institute's  pro- 

crtD/>iu/>  Aue*rk  Sram  is  factually  ex- 
FORGING  AHEAD  plained  in  the  fast- 
IN   BUSINESS  reading  pages  of  its 

famous  64-page  book, 
—  FREE!  "Forging    Ahead    in 

Business."  There  is  no 
charge  for  this  book- 
let; no   obligation   in- 
Forpne '^'"°''    I  1  volved.    Simply  fill  in 

'"  \  \  the    coupon    below, 

Bus.nt"  \  \  jj^j  yjjy^  FREE  copy 
will  be  mailed  to  you 
promptly. 

Alexander  Hamilton  Institute 

Alexander  Hamilton  Institute 

Dept.  283.  71  West  23rd  St..  New  York  10.  N  Y. 
In  Canada:  54  Wellington  St,.  W„  Toronto  1.  Ont. 
Please  mail  me.  without  cost,  a  copy  of  the  64-page 
book-"FORGING  AHEAD  IN  BUSINESS." 

Name 

Firm  Name 

Business  Address 

Position 

Home  Address  
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PROBLEM  SOLVING  .  .  . 

(  Ci)ritiiiiic(l    tnirii    l':itic    \1) 

of  the  .stresses,  hnue\er,  liase  iin  mean- 
iiif;  uiiril  fliey  are  related  to  the  o\cr 
all  problem,  in  thi.s  ca.se  the  tlcsifin  ot 
the  connecting  rod.  In  this  problem  the 
strength  of  the  material  used  must  he 
known  and  from  this  knowledge  con- 
clusions may  be  drawn  as  to  whether 
the  stresses  developed  are  so  high  that 
failure  would  be  likely  to  occur  or  that 
the  stresses  are  so  low  that  the  part  is 
unnecessarily   heavy. 

Suppose  that  the  stresses  are  found 
to  be  too  high.  It  would  then  be  neces- 
sary to  decide  which  of  several  possible 
means  of  improving  the  situation  was 
most  desirable.  Before  deciding  on  the 
best  course  of  action  it  is  usually  neces- 
sary to  consider  not  only  the  course  of 
action  which  would  yield  the  best  per- 
formance but  also  the  courses  of  action 
which  would  yield  the  greatest  economy 
or  the  least  delay. 

Consideration  of  these  possible  meth- 
ods of  correcting  the  situation  may,  of 
course,  suggest  the  solution  of  one  or 
more  additional  problems  involving  all 
the  steps  described  above  in  order  to 
provide  a  basis  for  judgment. 

Attributes  of  Outstanding 
Problem  Solvers 

The  above  outline  describes  an  or- 
derly procedure  which  can  usually  be 
applied  to  any  given  problem.  The  use 
of  such  an  orderly  procedure  may  be 
expected  to  improve  markedly  one's  fa- 
cility in  solving  problems.  However, 
the  use  of  an  orderly  procedure  alone 
will  not  insure  success  in  solving  new 
or  novel  problems. 

In  order  to  be  successful  in  solving 
new  problems  one  must  develop  to  high 
degree  some  of  the  attributes  of  out- 
standing problem  solvers.  There  are  at 
least  four  attributes  which  mark  the 
difference  between  people  capable  of 
solving  only  routine  problems  and  those 
capable  of  solving  new  or  novel  prob- 
lems. The  four  attributes  are  ( 1 ) 
thfjidiighncss.  (2)  disrrimituilinu .  {?<) 
ini/iniiity ,  and    (4)    jiidyiiuiit. 

'J'/ioroiit/lincss  is  an  attribute  the  lack 
of  which  may  permit  a  problem  soher 
to  do  brilliant  work  occasionally  if  he 
is  endowed  with  the  other  three  attrib- 
utes. Without  thoroughness,  however, 
his  work  is  likely  to  be  fragmentary, 
incomplete  and  e\cn  non-productive  at 
times. 

Discriiiiinatioii  is  a  qualit\"  which  de- 
scribes a  person's  ability  to  note  the 
differences  bet^veen  one  set  of  circiun- 
stances  and  another.  Some  facility  along 
this  line  is  Indispensable  in  formulating 
and  orgaiu'zing  a  problem. 

Iiu/cnitily  is  a  faculty  of  inventi\e- 
ness,   a   creative   abilit\'   which   seems   to 


in\(il\c  mruition.  ( )f  the  foiu' attributes 
listed  here  iiigeiuiity  is  probably  the 
most  difficult  to  improve.  It  seems  to 
depend  considerably  upon  hereditary  fac- 
tors. However,  many  people  believe 
that  this  attribute  can  be  developed  and 
a  great  deal  of  thought  is  being  given  to 
this  subject  at  the  present  time.* 

J itdt/iinnt  is  an  attribute  the  de\elop- 
ment  of  which  depends  upon  the  accuiii- 
idation  of  a  wide  experience  which  has 
been  thoroughly  analyzed  and  a.ssimil- 
ated  by  the  individual.  It  may  be  de- 
fined as  a  faculty  for  making  correct 
or  reasonable  decisions.  In  an  engineer- 
ing sense  good  judgment  should  provide 
an  individual  with  ability  to  estimate 
the  relative  strength  and  stiffness  of 
structures,  power  of  motors  and  engines, 
etc.,  and  should  enable  one  to  judge 
which  of  several  alternate  methods  of 
solving  a  problem  is  likely  to  be  the 
most  successful. 

It  frequently  happens  that  people  pos- 
sessing outstanding  ability  in  solving 
new  problems  do  not  possess  all  four 
attributes  to  a  marked  degree,  but  one 
cannot  expect  to  be  more  than  a  medio- 
cre problem  solver  without  developing 
some  of  these  attributes.  While  all  of 
these  attributes  are  subject  to  develop- 
ment to  a  certain  extent,  the  develop- 
ment will  not  usually  occur  without  a 
studied  effort  on  the  part  of  the  indi- 
vidual. As  a  means  of  developing  the 
attributes  listed  above,  the  following 
suggestion  by  E.  D.  Smith**  should 
prove  valuable.  "All  of  the  qualities" 
(such  as  the  above  attributes)  "impor- 
tant in  your  career  can  only  be  developed 
by  putting  them  to  use — .  If  you  try  all 
of  the  time  to  develop  all  of  the  qualities 
which  you  need,  however,  you  are  likely 
to  do  it  none  of  the  time.  Consequently, 
it  is  important  to  pick  special  occasions 
to  emplo\'  special  measm^es — and  do  it 
regularh' — ." 


■r)ivrl.,iiir!^-   Cvcati' 


hni: 


■lnL,'ical  Factors  Favoring  Industrial 
.  by  E.  D.  Smith,  Mechanical 
March,  1944,  Vol.  66,  No.  .1,  p.  159, 


**Choosing  a  Career — How  to  Discover,  Fit  Yoi 
self  for,  and  Get  the  Type  of  Work  That 
RiRht  for  You,  "Mechanical  Engineering,"  l,n 
narv,    l')46.   Vol.    („S.    No.    1.    i)age   27. 
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Dedication  to  the  Navy — 

"And  where  is  V-12  Watts?" 

"A.W.O.L." 

"What  do  you  mean  by  that?' 

"After  women  or  liquor.  " 
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ing  345  Mjllion  Eggs  Fresh  with 

That's  standard  practice  at  the  Indianapolis  plant 
of  the  Mid-State  Froien  Egg  Corp..  world's  largest 
producers  of  powdered  eggs.  Here  14.4  million  shell 
eggs  are  stored  at  35  deg.  F.;  1.5  million  broken 
eggs  are  held  at  32  deg.;  nearly  .5  million  are  quick- 
froien;  and  18  million  in  powdered  form  are  kept  at 
50 — all  at  one  time. 

Frick  refrigerating,  ice-making,  and  air  condition* 
ing  equipment  plays  a  vital  part  in  thousands  of 
plants  throughout  the  Food  Industries.  Also  in  YOUR 
plant?  If  not,  let  the  nearest  Frick  Branch  or  Dis- 
tributor help  solve  your  cooling  problems. 


Our  350  Page 
Electrical  Engineering 
Data  Book 


!-i.ftil.|k?ltl.7>i 


This  most  comprehensive  book  on  wires,  cables,  bus 
systems,  conduits  and  surface  raceways  and  their 
fittings  is  yours  for  the  writing.  Informative  and 
instructive,  you  will  find  it  very  helpful  in  your  work. 

national  Electric 

Pittsburqh.Pa. 


DESSERTATION  t)X  ROAST 
WOLF 

If  he  parks  his  little  flivver 
Down  beside  the  moonlit  river 
And  \'ou  feel  him  all  a-quivver 
Baby,  he's  a  wolf! 

But  if  his  arms  are  strong  as  sinew 
.'\nd  he  stirs  the  g>'psy  in  you 
And  you  want  him  close  agin'  you 
Babv,  vou're  the  wolf! 


Stranger:  "I've  come  out  here  to 
make  an  honest  living." 

Native:  "Well,  there's  not  much  com- 
petition." 


"I'm  going  to  be  married  and  I  want 
to  buy  a  niglitgown.  What  color  is  ap- 
propriate for  a  bride?" 

"White  is  the  preferred  color  if  it 
is  your  first  marriage,  and  lavender  if 
you  have  been  married  before." 

"Well,  you'd  better  give  me  some 
white  ones  with  just  a  wee  touch  of 
la\eiider   \n   them.  " 


t/fothing  is  guessed  at,  nothing  is  taken  for  granted 
by  the  engineers  in  charge  of  Okonite's  cable  proving 
ground.  Buried  in  various  types  of  chemically  different 
and  highly  corrosive  earth,  pulled  into  conduit  or  in- 
stalled overhead,  electrical  cables  are  tested  under  con- 
trolled conditions  of  temperature,  voltage  and  loading 
conditions  duplicating  those  of  actual  operation. 

In  use  since  1936,  carefully-recorded  tests  made  in  this 
"outdoor  laboratory  '  have  disclosed  valuable  trends.  As 
facts  accumulate,  Okonite  engineers  apply  their  findings 
to  the  improvement  of  their  electrical  wires  and  cables. 
The  Okonite  Company,  Passaic,  N.  J. 

^OKONITE^ 

insulated  wires  and  cables 
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"Mefal  Muscles"  for  Power  and  Control 


They  simplify  manufacturing 
and  cut  production  costs 


One  of  the  rules  in  engineering  design  is  to  use  the 
fewest  parts  that  will  accomplish  a  given  purpose 
—for  that  means  the  product  can  be  manufactured 
easier,  faster  and  at  lowe'-  cost. 

Where  your  design  calls  for  the  transmission  of 
rotational  power  around  turns  and  in  paths  other 
than  straight  lines,  the  fewest  parts  that  will  do  the 
job  is  an  S.S.White  flexible  shaft. 

This  is  also  true  for  mechanical  remote  control.  A 
single  S.S.White  flexible  shaft  suffices  for  smooth, 
sensitive  control  between  practically  any  two  points. 

S.S.White  flexible  shafts  are  produced  in  a  large 
selection  of  sizes  and  characteristics  in  both  the 
power  drive  and  remote  control  types.  A  knowledge 
of  the  range  and  scope  of  both  types  will  be  helpful 
to  you  in  engineering  design  work.  As  a  preliminary 
step  in  acquiring  this  knowledge,  follow  the  sug 
gestion  below. 


WRITE     FOR     THIS     BULLETIN 

It  gives  the  basic  facts  and  technical  data  about      ^TT,, 
flexible  shafts  and  their  application.  For  a  free 
copy,  write  for  Bulletin  4501 .  Please  mention  your 
college  and  course. 
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SPEED  PHOTOGRAPHY  .  .  . 

(  L"()iitiiuu-(l  trom  l';ij;c  Id ) 
In  ,sumniin<;  wh.it  has  hi-i-n  hrou{;ht 
out  ill  this  p;ipcr,  \\i-  tiii<l  that :  (  I  ) 
There  arc  thiec  nu'thmls  of  ohtainiiifi 
high  speed  pictures;  (2)  The  Spark 
method  was  the  first  discovered  and  still 
finds  application  in  the  study  of  ballis- 
tics ;  ( ,1  )  The  Klectric  Tube  method 
finds  wider  application  than  the  Spark 
method  mainly  because  of  its  portability, 
greater  intensity  light,  and  frequency 
control  circuits;  and  (4)  The  optical 
mcthoil  is  employed  only  in  motion  pic- 
tures, and  is  the  only  way  to  obtain 
high-speed  niotinii  pictures  of  luminous 
objects. 

High  Speed  Photography  has  alread\ 
made  important  contributions  to  science, 
and  there  is  reason  to  believe  that  it 
will  continue  contributing  tremendously 
to    advancements    in    science    and    engi- 


REFERENCES: 

Flas/i — H.    E.    Edgertnn. 

Stroboscopic  Movinr/  Piiluns — II.  E.  Ed- 
ge rton. 

//(>//;  Sfi/ni  Motion  P'utun-  Pliolorjrapliy — 
Bell  System  Technical  Jnuriial  —  \V. 
Herrintt. 

Slroliosrnfic  Photoyrapliy — 11.  E.  Edgerton 
•Tiid   K.  J.   CJermeshausen. 


RADIANT  BASEBOARDS  .  .  . 

(Continued   from  Page   13) 

the  basement  temperature  caused  by  the 
insulation  of  the  large  size  pipes  of  the 
basement  mains  used  in  the  baseboard 
iin  cstigation.    Therefore,     for    practical 


Otte  o^  /Iwcticeu  A  AAA  ^ndtMtruxl  Stterfeii^M 


Radiant  Baseboard   Installation 

purposes,  the  fuel  consumption  obtained 
with  both  systems  can  be  considered  the 
same. 

The  radiant  baseboard  was  decidedly 
superior  in  that  it  eliminated  the  char- 
acteristic dirt  patterns  usually  associ- 
ated with  conventional  radiators.  Fur- 
thermore, the  white  curtains  and  drap- 
eries over  the  baseboards  were  clean. 

The  results  show  adequately  the 
s\iperiority  of  the  radiant  baseboard  in 
appearance,  comfort,  and  cleanliness. 
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Start  of  a   big  vN^hittling   job 


LOOK  at  this  great,  great  grandpappy 
I   of  the  modern  transport  plane. 

Most  of  it  was  virtually  whittled  out 
of  wood. 

Now,  picture  in  its  place  a  giant 
airliner  of  today  with  its  huge 
wings,  its  growUng  engines,  and  its 
magnificent  equipment.  It,  too,  is  a 
"whittling"  job  ...  by  fabulous  men. 

Men  who  have  no  limits  to  their 
dreams.  Men  who  have  incredible  skill 
with  tools.  Men  who  perform  miracles 
with  metals. 

And  it  is  a  "whittling"  job  by  the 
hardest  metul  tnaile  by  man  —  an 
amazing  new  metal  for  cutting  and 
forming  other  metals.  Its  name  is 
Carboloy  Cemented  Carbide. 

What  gives  our  planes  the  endurance 
to  fly  thousands  of  sa\e  miles  in  all 
weather  in  all  climates?  What  helped 
to  bring  back  warplanes  with  tail  sur- 
f.Kes  half  shot  away  .  .  .  with  wings 
and  engines  mutilated  by  steel  slugs? 

The    answer    is    super-tough    metal 

alloys. 


Engine  parts,  wing  spars,  armor  plate 
and  hundreds  of  other  vital  air- 
plane parts  literally  have  to  be  whittled 
out  of  these  tough,  hard  alloys.  This 
could  never  be  done  quickly  and  eco- 
nomically unless  a  harder  metal  like 
Carboloy  were  used  for  the  cutting 
tools  and  forming  dies. 

In  fact,  high  American  Air  Forces 
officers  have  said, 

"We  couldn't  have  produced  our 
present  aircraft  engines  on  a  pro- 
duction basis  without  carbide  tools." 

The  reasons  why  Carboloy  Cemented 
Carbide  is  used  throughout  the  avia- 
tion industry  and  in  hundreds  of  others 
are  simply  these: 

1.  Its  amazing  ability  to  cut  and  form 
the  toughest  alloys  at  speeds  that 
commonly  triple  the  output  of  both 
men  and  machines. 


2.    Its    unbelievable    resistance   to    wear. 

In  the  air  age  to  come,  Carboloy  will 
help  bring  many  new  benefits  to  every- 
one .  .  .  consumers  and  manufacturers 
alike. 

Its  usefulness  will  multiply  over  and 
over  again,  not  only  in  tools  and  dies 
in  every  phase  of  metal  working,  but 
also  in  wear-resistant  parts  in  hundreds 
of  products  from  automobiles  to  knife- 
.sharpeners. 

A  challenge  to  industry! 

It's  10  to  1  that  our  research  men 
and  field  engineers  can  find  applica- 
tions for  Carboloy  in  your  plant  that 
will  help  you  improve  quality  and  cut 
production  costs.  Why  not  .accept  this 
challcnt;e? 

Carboloy  Company,  Inc.,  Detroit  32,  Mich. 


CARBOLOY 


(TRADE      MARK) 


CEMENTED       CARBIDE 


The  Hardest  Metal 
Made  by  Man 


^^ 


FEBRUARY,  1946 


29 


UNWRITTEN  LAWS  .  .  . 

( CoiitiniK-il   troni    I'afic  20) 

justly  ciiticizfil  when  the  real  fault  his 
with  the  executive  who  tailed  to  give 
him  the  tools  to  ilo  the  job.  Whenever 
you  enjoy  some  natural  advantage,  or 
whenever  you  are  in  a  position  to  injure 
someone  seriously,  it  is  especially  incum- 
bent upon  you  to  "lean  over  backwards" 
to  be  fair  and  square. 

S  Do  not  take  \()ursclt  or  \our  work 
too  .seriously.  A  normal  healthy  sense 
of  humor,  under  reasonable  control,  is 
much  more  becoming,  even  to  an  execu- 
tive, than  a  chronically  soured  dead-pan, 
a  perpetually  unrelieved  air  of  deadl>' 
seriousness,  or  the  pompous  solemn  dig- 
nity of  a  stuffed  owl.  The  Chief  Exec- 
utive of  the  L  nited  States  smiles  easily 
or  laughs  heartily,  on  appropriate  occa- 
sions, and  even  his  worst  enemies  do  not 
attempt  to  criticize  him  for  it.  It  is 
much  better  for  your  blood  pressure, 
and  for  the  morale  of  the  office,  to  laugh 
off  an  awkward  situation  now  and  then 
than  to  maintain  a  tense  tragic  atmos- 
phere of  stark  disaster  whenever  matters 
take  an  embarrassing  turn.  To  be  sure, 
a  serious  matter  should  be  taken  serious- 
ly, and  a  man  should  maintain  a  quiet 
dignity  as  a  rule,  but  it  does  more  harm 
than  good  to  preserve  as  oppressively 
heavy  and  funereal  atmosphere  around 
you. 

9  Put  yourself  out  just  a  little  to  be 
genuinely  cordial  in  greeting  people. 
True  cordiality  is,  of  course,  spontan- 
eous and  should  never  be  affected,  but 
neither  should  it  be  inhibiteil.  We  all 
know  people  who  invariably  pass  us  in 
the  hall  or  encounter  us  elsewhere  with- 
out a  shadow  of  recognition.  Whether 
this  be  due  to  inhibition  or  preoccupa- 
tion we  cannot  help  feeling  that  such 
unsociable  chumps  would  not  be  missed 
much  if  we  never  saw  them  again.  On 
the  other  hand,  it  is  difficult  to  think  of 
anyone  who  is  too  cordial,  although  it 
can  doubtless  be  overdone  like  anything 
else.  It  appears  that  most  people  tend 
naturally  to  be  sufficiently  reserved  or 
else  over-reserved  in  this  respect. 

U)  (Jive  the  otlier  fellow  the  benefit 
of  the  doubt  if  you  are  inclined  to  sus- 
pect his  motives,  especially  when  you  can 
afford  to  do  so.  Mutual  distrust  and 
suspicion  breed  a  great  deal  of  absolute- 
ly unnecessary  friction  and  trouble,  fre- 
quently of  a  very  serious  nature.  This 
is  a  very  common  phenomenon,  which 
can  be  observed  among  all  classes  and 
types  of  people,  in  international  as  well 
as  local  affairs.  It  is  derived  chiefly 
from  misunderstandings,  pure  ignorance, 
or  from  an  ungenerous  tendency  to  as- 
sume that  a  man  is  guilty  imtil  he  is 
proved  innocent.  No  doubt  the  latter 
assumption  is  the  "safer"  bet,  but  it  is 
also  true  that  if  vou  treat  the  other  fel- 


low as  a  depraved  scoundrel,  he  will 
usuall\-  treat  you  likewise,  and  he  will 
probably  try  to  live  down  to  what  is 
expecteil  of  him.  On  the  other  hand 
\ou  will  get  much  better  co-operation 
from  \()ur  associates  and  others  if  you 
assume  that  they  are  just  as  intelligent, 
reasonable,  and  decent  as  you  are,  even 
when  you  know  they're  not  (although 
the  odds  are  50:50  that  they  are).  It 
isn't  a  question  of  being  naive  or  a  per- 
petual sucker;  you'll  gain  more  than  you 
lose  by  this  practice,  with  anything  more 
than  half-witted  attention  to  the  actual 
odds  m  each  case. 

Do  not  he  too  afjtihle.  It's  a  mistake, 
of  course,  to  try  too  hard  to  get  along 
with  everybody  merely  by  being  agree- 
able and  friendly  on  all  occasions.  Some- 
body will  take  advantage  of  you  sooner 
or  later,  and  you  cannot  avoid  trouble 
simply  by  running  away  from  it  ("ap- 
peasement"). You  must  earn  the  re- 
spect of  your  associates  by  demonstrating 
your  readiness  to  give  any  man  a  hell  of 
a  good  fight  if  he  asks  for  it.  Shakes- 
peare put  it  succinctly  in  Polonius'  ad- 
vice to  his  son  (in  "Hamlet"):  "Be- 
ware of  entrance  to  a  quarrel ;  but  being 
in,  bear  it  that  the  opposed  may  beware 
of  thee." 

On  the  other  hand,  do  not  gi\e 
ground  too  quickly  just  to  avoid  a  fight. 
when  you  know  you're  in  the  right.  If 
you  can  be  pushed  around  easily  the 
chances  are  that  you  will  be  pushed 
around.  There  will  be  times  when  you 
would  do  well  to  start  a  fight  yourself, 
when  vour  objectives  are  worth  fighting 
for. 

As  a  matter  of  fact,  as  long  as  >'ou"re 
in  a  competitive  business  you're  in  a 
fight  all  the  time.  Sometimes  it's  a  fight 
between  departments  of  the  same  com- 
pany. As  long  as  it's  a  good  clean  fight, 
with  no  hitting  below  the  belt,  it's  per- 
fecth'  health).  Hut  keep  it  on  the  plane 
of  "friendly  competition"  as  long  as  you 
can.  (In  the  case  of  arguments  with 
your  colleagues,  it  is  usually  better  pol- 
icy to  settle  your  differences  out  of  court, 
rather  than  to  take  them  to  the  boss  for 
arbitration.) 

Likewise,  in  your  relations  with  sub- 
ordinates it  is  unwise  to  carry  friendli- 
ness to  the  extent  of  impairing  discipline. 
There  are  times  when  the  best  thijig 
that  you  can  do  for  a  man  ( and  the  com- 
pany) is  to  fire  him,  or  transfer  him. 
Every  one  of  your  men  should  know 
that  whenever  he  deserves  a  good  "bawl- 
ing out"  he'll  get  it,  every  time.  The 
most  rigid  discipline  is  not  resented  so 
long  as  it  is  reasonable,  impartial,  and 
fair,  especially  when  it  is  balanced  by 
appropriate  rewards,  appreciation,  and 
other  compensations  as  mentioned  in 
Part  2.  Too  much  laxity  or  squeamish- 
ness  in  handling  men  is  about  as  futile 
as  cutting  ofi  a  dog's  tail    an   inch  at  a 


time  to  ki'c|)  it  t rom  hurting  so  much. 
It  \()u  do  not  face  your  issues  squarely, 
someone  else  will  be  put  in  your  place 
who  will. 

R.t(/(ud  your  fursoniil  intci/rity  as  out' 
of  your  most  i/iiportuiit  Mats.  In  the 
long  pull  there  is  hardly  an\thing  more 
important  to  you  than  your  own  self- 
respect  and  this  alone  should  provide 
ample  incentive  to  maintain  the  highest 
standard  of  ethics  of  which  you  are 
capable.  Hut,  apart  from  all  considera- 
tions of  ethics  and  morals,  there  are  per- 
fectly sound  hardheaded  business  reasons 
for  conscientiously  guarding  the  integ- 
rity of  your  character. 

One  of  the  most  striking  phenomena 
of  an  engineering  office  is  the  transpar- 
ency of  character  among  the  members  of 
any  group  who  have  been  associated  for 
any  length  of  time.  In  a  surprisingly 
short  period  each  individual  is  recog- 
nized, appraised,  and  catalogued  for  ex- 
actly what  he  is,  with  far  greater  accu- 
racy than  that  individual  usually  realizes. 
This  is  true  to  such  a  degree  that  it 
makes  a  man  appear  downright  ludicrous 
when  he  assumes  a  pose  or  otherwise 
tries  to  convince  us  that  he  is  something 
better  than  he  is.  As  Emerson  puts  it : 
"What  you  are  speaks  so  loud  I  cannot 
hear  what  you  say."  In  fact  it  frequent- 
ly happens  that  a  man  is  much  better 
known  and  understood  by  his  associates, 
collectively,  than  he  knows  and  under- 
stands himself. 

Therefore,  it  behooves  you  are  an  en- 
gineer to  let  your  personal  conduct, 
overtly  and  covertly,  represent  your  con- 
ception of  the  \-ery  best  practical  stand- 
ard of  professional  ethics,  by  which  you 
are  willing  to  let  the  world  judge  and 
rate  you. 

Moreover,  it  is  morally  healthy  and 
tends  to  create  a  better  atmosphere,  if 
\ou  will  credit  the  other  fellow  with 
similar  ethical  standards,  even  though 
you  may  be  imposed  upon  occasionally. 
The  obessing  anil  overpowering  fear  of 
being  cheated  is  the  common  character- 
istic of  second-  and  third-rate  personali- 
ties. This  sort  of  psychology  sometimes 
leads  a  man  to  assume  an  extremly 
"cage\"  sophisticated  attitude,  crediting 
himself  with  being  impressively  clever 
when  he  is  simply  taking  advantage  of 
his  more  considerate  and  fair-minded  as- 
sociates. On  the  other  hand  a  substan- 
tial majority  of  top-flight  executives  are 
scrupulously  fair,  square,  and  straight- 
forward in  their  dealings  with  all  par- 
ties. In  fact  most  of  them  are  where 
they  are  largely  because  of  this  charac- 
teristic, which  is  one  of  the  prime  requi- 
sites of  first-rate  leadership. 


(To  be  continueil) 

Ri/'rinliJ  from   Mrclianical  Eni/innrini/   fur 

May.  JuiK.  July.   TU4 
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MAIN   STREET'S  ^tk\H^^^  O^Su^  ^^/U^^^ 


The  operating  subsidiaries  of 
Air  Reduction  Company,  Inc., 

»IR  REDUCTION  SALES  COMPANY 

MAGNOLIA  AIRCO  GAS  PRODUCTS  CO. 

Industrial  Gases,  Welding  and 

Cutting  Equipment 

NATIONAL  CARBIDE  CORPORATION 
Calcium  Carbide 

PURE  CARBONIC,  INCORPORATED 
Carbonic  Gas  end   "Dry-Ice" 

THE  OHIO  CHEMICAL  &  MFG.  CO. 

Medical  Gases  — Anesthesia 

Apparatus  —  Hospital  Equipment 

WILSON  WELDER  i  METALS  CO.,  INC. 
Arc  Welding   Equipment 

AIRCO  EXPORT  CORPORATION 
internolional   Sales  Representa- 
tives of  Itlese   Companies 


The  glow  that  brightens  night-time  Main  Street  owes  its 

sparkle  and  brilliance  to  rare  gases  that  exist  in  the  air  we  breathe.  Neon, 

argon,  krypton  and  helium  used  in  so-called  "neon-tube"  signs  create 

a  range  of  colors  that  pale  the  rainbow — a  brilliance  that  vies  with  the  sun. 

These  and  other  gases  and  equipment  for  their  use — products  of 
Air  Reduction  —  contribute  in  countless  ways  to  the  comfort  and  con- 
venience of  daily  life  ....  from  anesthesia  to  aircraft  construction  ....  from 
sign-lighting  to  ship-building. 


AIR  REDUCTIOK 

Go  Euit  42nd  Stmt,  New  York  ij,  N.  Y. 
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RESEARCH     AND     ENGINEERING     KEEP 
GENERAL      ELECTRIC      YEARS      AHEAD 


ON   TEST''  AT   GENERAL   ELECTRIC 


EACH  year  General  Electric 
selects  graduates  of  engineer- 
ing colleges  and  assigns  them  to  the 
Testing  Department.  For  a  period 
of  12  to  15  months  they  transfer 
from  section  to  section,  obtaining 
broad  experience  with  a  variety  of 
apparatus,  broad  training  in  class- 
room and  factory — to  equip  them 
for   research,  development,    appli- 


cation, and  manufacturing  in  the 
enginceritig  field  of  their  choice. 

In  formal  parlance  these  men 
are  members  of  the  Student  Engi- 
neering Course,  but  to  them  they 
are  "on  Test."  And  when  they  have 
graduated  to  join  a  large  alumni 
body,  they  will  speak  of  the  days 
when  they  were  Test  men. 

The    Test    man    is    constantly 


coached  and  advised  in  every  way 
possible.  He  gains  his  first  experi- 
ence in  assisting  others  in  Testing 
equipment.  As  he  assumes  more 
responsibility,  he  maj^  be  placed  in 
charge  of  testing  a  piece  of  appara- 
tus with  newer  Test  men  as  his 
assistrmts — or  be  selected  to  take 
charge  of  a  complete  line  of  equip- 
ment. 


THE  CLASSROOM  COURSES 

The  General  Course,  open  to  all 
Test  men,  consists  of  a  Business 
Section  and  four  Engineering 
Sections:  Electrical,  Mei-lianical, 
Electronics,  and  Engineering  Fun- 
damentals. 

Sales  Engineering  is  a  special 
three-year  program  of  practical 
experience  and  classwork.  The 
men  who  take  this  course  are 
selected  from  Test;  and  when  they 
complete  the  program,  their  oppor- 
tunities  are   in    application    engi- 


neering, general  office  sales,  and  in 
various  Districts  of  the  Company. 
Another  special  program — for 
men  with  desirable  qualifications — 
is  design  engineering.  This  pro- 
gram consists  of  Advanced  Engi- 
neering and  Creative  Engineering, 
highly  theoretical  courses  for  a 
selected  group  of  men.  The  Me- 
chanical Design  course  helps  to 
develop  qualities  of  ingenuity  and 
originality. 

WELL-ROUNDED  PROGRAM 

Far  from  feeling  lost  in  an  im- 
personal company,  the  Test  men 
have  always  been  encouraged  to 
join  clubs  that  promote  dances, 
hikes,  tennis  matches,  golf,  swim- 


,.-.   ■^^.-,        ^ 


ming,  and  other  forms  of  recrea- 
tion, as  well  as  engineering- societies 
in  towns  in  which  they  work. 

Many  men  who  now  hold  ke>' 
positions  at  General  Electric  and 
other  companies  started  on  G-E 
Test.  And  the  Test  courses  '■  an 
only  part  of  the  Company's  edu- 
cational program — the  Business 
Training  Course,  for  example,  is 
another  program  to  prepare  em- 
ployees for  better  opportunities 
General  Electric  Company,  Scheucc- 
tadv,  New  York. 


GENERAL  ^  ELECTRIC 


"im^ica^ 


f^t  Ye^ 
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Otraight  talk  about  your 
after-college  job 


No.  3.  A  successful  engineer 
is  entitled  to  recognition 


AS  ENGINEERS  OURSELVES,  we  have  found 
±\.  that  an  engineer  starting  on  liis  first  job  is  aiming 
for  a  great  deal  more  in  future  years  tlian  comfort  and 
security  for  his  family. 

He  wants,  and  is  entitled  to  recognition  for  himself, 
his  profession  and  his  achievements. 

Naturally,  a  good  place  to  look  for  assurance  that 
your  ability  will  be  recognized  is  in  a  company  made 
up  largely  of  engineers.  Who  else  would  place  so  high 
a  value  on  engineering  achievement? 

The  Timken  Roller  Bearing  Company  is  such  an  or- 
ganization. 

Its  products,  tapered  roller  bearings,  alloy  steels  and 
rock  bits,  require  continuous  engineering  in  their  man- 
ufacture and  in  their  ai)plication  to 
hundreds  of  oilier  products. 


made  to  shape  square  pegs  into  round  holes.  We  know 
that  men  fresh  from  universities  often  possess  valuable 
latent  abilities,  unknown  even  to  themselves. 

■  So  we  operate  a  "Work- 
as-You-Learn"  Plan  to  discover  what  a  man  can  do 
best.  There  are  no  classes — no  theory.  Many  months 
may  pass  before  we  are  satisfied  that  a  man  has  found 
himself  and  is  ready  for  a  permanent  assignment  to 
work  for  which  he  is  jiarticularly  fitted.  But  when  that 
time  comes,  steady  advancement  usually  follows.  Be- 
sides aptitude,  he  then  brings  to  his  job  a  broad  prac- 
tical knowledge  of  our  business. 

If  our  plan  appeals  to  you  as  a  sound  way  to  start 
your  career,  we  would  be  happy  to  talk  with  you  in 
person.  We  are  particularly  interested  in  men  who 
are  working  for  degrees  in  Metallurgy,  Mechanical, 
Chemical,  Mining  or  Electrical  Engineering.  Address 
The  Timken  Roller  Bearing  Company,  Canton  6,  Ohio. 


■  Most  of  our 
executives  are  engineers.  The  com- 
pany in  large  measure  owes  its  suc- 
cess to  engineers.  And  engineers 
will  have  much  to  do  with  its  future. 

That  is  why  our  company,  each 
vear,  is  interested  in  hiring  ])romis- 
ing  students  from  the  country's  lead- 
ing engineering  schools.  It  also  ex- 
]ilains  why  we  have  so  much  to  offer 
tlie  men  selected. 

As  trainees  come  in,  no  effort  is 


The  Timken  "Work-as-You-Learn"  Plan  of  Training 


FOR  BEARING  DIVISION 

1.  Bearing  Manufacture 

2.  Tapered  Roller  Bearing  Design 

3.  Iiuhistrial  Application  Engineering 

4.  Automotive  Application 

Engineering 

5.  Railway  Application  Engineering 

6.  Alloy  Steel  Production  and  Sales 

7.  Purchasing  Department 

8.  Field  Engineering  Service 

9.  Sales  Order  Department 
10.  Sales  Engineering  in  Field 


FOR  STEEL  AND  TUBE  DIVISION 

1.  Electric  and  Open  Hearth  Melting 

Shop 

2.  Steel  Rolling  Mills 

3.  Heat  Treating  (Canton  Plant) 

4.  Bar  Finishing  and  Inspection 

5.  Tuhe  Finishing,  Heat  Treating 

and  Inspection 

6.  Stainless  Steel  Forge  Shop 

7.  Tool  Steel  Mill  and  Forge  Shop 

8.  Production  Scheduling  Departmenl 

9.  Metallurgical  Lahoratory 

10.   Metallurgical  Service  (Customer 
Contacts) 


THE    TIMKEN    ROLLER    BEARING     COMPANY 

PRODUCTS:  Worl<r«  larersi  mjiiiuf:i€-!iirer  tt(  tapvretl  ratlfr  fn'orings.  Specialists  and  large  producers  of  yineat/oy  steels  for  industry.  Manufacturers  of 
iemoi'aMerorkf>ir.i.U.S.PLANTS:(Allin<)liiu)('.anton,(:olumbus.Mount  Vernon,  Wooster  and  Newton  Falls.  FOREIGN  ASSOCIATE  PLANTS:Britisli  Tim- 
Ucn,  Lt<i..  nirminieliam,  Wolverhampton.  Northampton,  England;  S.  A.  Francaise  Timken,  A8nieres(Seine)  France.  SALES  OFFICES:  In  principal  cities. 
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\  Five  Year  (lurricHluiii  ? 


Ill  recent  months,  much  attention  has  been 
called  to  a  suggested  plan  which  would  extend 
tlie  engineering  curriculum  from  four  to  five 
years.  The  basic  idea  behind  this  plan  is  to 
further  educate  the  engineer  in  liberal  arts  and 
sciences  by  the  inclusion  of  such  courses  as 
psychology  and  sociology,  languages,  philoso- 
phy, and  so  forth. 

The  idea  of  five  years  is  a  good  one — but 
tlie  choice  of  courses  to  be  added  and  the  pur- 
pose for  which  they  are  to  be  included  is  poor. 
It  is  argued  by  some  that  the  majority  of  engi- 
neers are  purely  technical  people  and,  as  such, 
cannot  hold  intelligent  conversations  nor  be 
of  social  use  to  the  world.  The  present  trend 
of  thought  seems  to  be  that  the  engineer  can 
devise  the  tools  which  may  be  used  for  greater 
benefit  of  mankind  or  human  destruction  on  a 
mass  scale,  but  that  he  is  unable  to  prevent 
them  from  being  used  for  the  latter  purpose 
due  to  his  lack  of  understanding  of  society. 
In  a  large  number  of  cases  it  is  felt  that  the 
engineer  is  unable  to  discuss  anything  but  his 
profession  intelligently  and  is,  therefore,  a 
dull  individual.  As  a  corrective  measure,  it 
has  been  suggested  that  more  cultural  subjects 
be  added  to  the  engineering  curriculum. 

The  advocates  for  cultural  and  social  train- 
ing for  engineers  would  be  amazed  to  discover 
how  much  knowledge  of  world  affairs  and  of 
culture  the  engineer  has  picked  up  in  his  spare 
time.  Most  engineers  are  avid  readers  not 
only  of  technical  publications  but  largely  of 
books  and  magazines  dealing  with  current 
events.  Essentially,  the  engineer  is  a  philoso- 
pher since,  according  to  Webster,  philosophy 
is  the  study  and  knowledge  of  the  principles 
that  cause,  control,  or  explain  facts  and  events. 
This  is  synonymous  with  engineering. 

A  glance  at  the  world  situation  today  re- 
\eals  that  the  so-called  students  of  culture 
have  made  a  horrible  mess  ot  the  task  of  main- 
taining peace.  The  majority  of  governmental 
authorities  are  anything  but  engineers.  ( irant- 
ed  that  the  latter  developed  implements  for 
war — but  they  did  not  have  a  hand  in  starting 
it.    There  were  bad  wars  before  the  profes- 


sion of  engineering  existed.  World  War  II 
was  started  by  the  governments  of  the  aggres- 
sor nations  because  of  greed,  poor  diplomacy, 
and  the  lack  of  clean-cut  thinking  in  the  solu- 
tion of  world  problems.  When  two  nations 
fail  to  solve  their  problems,  they  inevitably  go 
to  war.  Would  not  the  world  perhaps,  be  a 
better  place  in  which  to  live  if  it  were  gov- 
erned by  a  body  of  men  who  ha\e  been  trained 
to  thing  through  a  problem  until  a  satisfac- 
tory solution  has  been  reached.  The  basic 
idea  underlying  all  engineering  courses  is  to 
teach  the  student  to  think  clearly  and  pre- 
cisely along  well-organized  lines.  The  engi- 
neer has  been  taught  to  look  at  the  problem 
objectively,  put  down  the  known  facts  in  an 
organized  manner,  choose  the  necessar\'  tools, 
and  then  proceed  with  the  solution. 

If  a  year  is  to  be  added  to  the  engineering 
program,  why  not  make  it  a  useful  one?  A 
graduate  engineer  will  probably  never  meet 
any  specific  problems  like  those  encountered 
in  his  college  training,  but  he  will  encounter 
problems  whicii  may  be  solved  by  the  use  of 
methods  of  thinking  which  he  has  acquired  in 
his  training.  Therefore,  if  a  year  is  to  be 
added  to  the  curriculum,  why  not  partially 
fill  it  with  courses  that  will  provide  a  study 
of  some  of  the  specific  problems  he  will  meet 
in  industry?  Furthermore,  most  engineering 
students  carry  on  the  average  eighteen  semes- 
ter hours.  This  requires  between  25  and  37 
class  hours  a  week  non-inclusive  of  the  neces- 
sary home  study.  Why  not  lighten  the  load 
by  spreading  the  required  courses  out  over 
the  additional  year? 

Allow  time  for  more  electi\es  in  business 
and  industrial  training,  salesmanship,  and  so 
forth.  A  large  number  of  engineers  end  up 
as  business  executives  in  industry.  Such  things 
as  these  would  prove  extremely  valuable  in 
later  years. 

This  additional  year  of  training  can,  de- 
pending upon  what  is  offered  to  the  student, 
be  extremely  valuable  or  very  worthless.  The 
proper  choice  of  subjects  will  go  a  long 
way  toward  producing  better  engineering 
graduates. 


i/lARCH,  1946 
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WHIRLING    POWER 


Early  in  life,  Geors;e  Westinghouse  dreamed  of  a  new 
and  better  source  of  power  that  would  make  obsolete  the 
ponderous  reciprocathii^  steam  engine  of  his  day. 

Even  as  a  boy  he  had  wrestled  with  the  problem  — 
securing  his  first  patent  on  an  engine  of  the  rotary  type 
when  only  19  years  old. 

Years  later,  Westinghouse  heard  the  exciting  news  about 
a  netv  type  of  rotary  engine,  developed  by  Sir  Charles 
Parsons  in  England.  It  was  a  steam  turbine  .  .  .  using 
jets  of  steam-  to  drive  whirling  blades. 

Here  was  the  answer  to  the  problem  that  had  fascinated 
Westinghouse  since  boyhood— and  he  promptly  acquired 


the  rights  to  manufacture  the  turbine  in  America. 

The  next  few  years  were  busy  ones  for  George  Westing- 
house. With  characteristic  energy,  he  applied  all  his 
inventive  genius  in  developing  the  still  crude  steam  turbine 
into  a  compact  power  source  for  generating  electricity. 

Then,  in  1900,  Westinghouse  installed  a  2000-kilowatc 
steam  turbine  generator  at  Hartford,  Connecticut— by  far 
the  largest  then  in  existence. 

It  was  the  first  practical  central  station  turbine  generator 
in  America  ...  a  new  application  of  whirling  power  that 
was  to  bring  electricity  to  people  all  over  the  world. 

Wbstindiouse 


TODAY  .  .  .  America  ann7/aUy  produces  more  than  two  billion  kiloivatt 
hours  of  electricity  and-  more  than  three-fourths  of  the  generating  capacity 
in  Anierica  is  in  steam  turbine  generators.  Westinghouse  manufactured  a 
large  share  of  these  turbine  generators— some  developing  more  than  200,000 
horsepower  each.  In  1946,  more  than  a  million  horsepower  of  Westinghouse 
steam  turbines  will  go  into  American  power  plants. 

Tune  in:  JOHN  CHARLES  THOUA.S— Sunday,  2:30  pm,  EST,  NBC    •   TED  MALONB— Monday  thruusb  Friday,  1 1 :45  am.  EST,  American  Network 
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The  Transmission  of  D-f  Power 


The  very  mention  of  d.c.  transmission 
of  electric  power  in  American  transmis- 
sion circles  too  often  divides  its  mem- 
bers into  two  tactions.  The  first  group, 
usually  comprising  the  majority  of  trans- 
mission engineers,  will  stubbornly  de- 
fend the  conventional  a.c.  method  of 
transmitting  power  at  all  costs,  while 
the  other  group  will  so  enthusiastically 
present  the  advantages  of  a  revolution- 
ary d.c.  method  that  one  would  wonder 
why  a.c.  transmission  were  ever  intro- 
duced at  all.  True,  one  would  think  the 
engineering  profession  one  of  the  last 
places  to  look  to  find  good  reasoning 
ability  surpassed  by  emotion  and  preju- 
dice in  reaching  decisions;  however,  a 
random  search  through  a  few  periodi- 
cals such  as  General  Electric  Review. 
Poller  Plant  Engineering .  Engineer 
(London) .  etc.,  should  convince  one  of 
the  fact  that  a  statement  of  purpose 
and  scope  would  clarify  the  issue 
immensely. 

The  scope  of  this  paper  will  be  lim- 
ited to  the  possibilities  of  long-distance, 
high-tension  d.c.  transmission  as  a  sup- 
plement to  existing  practice  in  power 
transmission  and  as  a  substitute  to  this 
existing  practice  in  its  future  develop- 
ment. The  limitation  of  the  scope  of 
this  paper  to  long-distance,  high-tension 
d.c.  transmission  is  in  no  way  meant  to 
imply  that  the  use  of  direct  current  in 
the  generation,  distribution,  and  utiliza- 
tion of  electric  energy  will  not  also  be  a 
possibility.  However,  it  is  the  convic- 
tion of  the  author  that  the  problem  of 
necessity  would  first  arise  in  the  long- 
distance, high-tension  transmission  of 
power  and  that  other  uses  for  direct 
current  will  eventually  evolve  out  of 
the  experience  gained  in  the  solution  of 
the  transmission  problem.  As  a  revolu- 
tionary philosopher  of  the  nineteenth 
century  once  stated,  "Mankind  always 
sets  itself  only  such  problems  as  it  can 
solve.  For,  when  we  look  clo.ser,  we 
shall  always  find  that  the  problem  itself 
only  arises  when  the  material  conditions 
for  its  solution  are  already  present,  or 
at  least  coming  into  being." 

The  possibility  of  transmitting  elec- 
tric energy  by  the  so-called  "continuous- 
current"  method  has  been  the  vogue 
among  transmission  engineers,  in  vary- 
ing degrees  of  enth\isiasm  from  time  to 
time,  since  the  advent  of  utilizing  elec- 
tric power  in  any  form.  The  factors 
influencing  the  early  development  of  the 
transmission  of  electric  energy  along  the 
lines    of    constant-potential    alternating 
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current  could  best  be  illustrated  by  a 
brief  history  of  the  development  of  ma- 
chines and  equipment  for  the  genera- 
t'on,  distribution,  and  utilization  of 
electric  energy. 

In  the  year  1831,  came  the  epochal 
discovery  by  Faraday  of  the  phenomenon 
of  electromagnetic  induction  which 
formed  the  basis  of  the  evolution  of 
electricity  as  a  new  form  of  poicer  gen- 
erated by  mechanical  effort.  However, 
the  practical  aspects  of  this  new  enter- 
prise was  destined  to  await  the  discov- 
ery by  Siemens,  some  thirty-five  years 
later,  of  the  dynamo-electric  principle 
and  its  application  to  the  self-excitation 
of  generators.  Meanwhile,  the  accumu- 
lator or  secondary  battery  had  been  de- 
\eloped  into  a  convenient,  although 
limited,  means  of  storing  electric  energy 
in  the  d.c.  form.  Using  this  source  as 
an  emergency  reserve,  the  generation 
and  utilization  of  electric  power,  mainly 
for  lighting  purposes,  developed  along 
the  lines  of  the  d.c.  system. 

As  this  new  industry  grew  and  ex- 
panded, it  became  evident  that  the  low 
generation  voltages  then  in  use  were 
unsatisfactory  because  of  the  prohibitive 
power  losses  in  the  transmission  system. 
Since,  at  that  time  there  were  no 
methods  of  effecting  voltage  transforma- 
tion,    there     de\cloped     the     perplexing 
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problem  of  how  to  transmit  electric  en- 
ergy in  any  appreciable  amount  from 
one  point  to  another  some  distance  away. 
At  this  time,  the  opinions  of  engineers 
began  to  differ  as  to  the  relative  merits 
of  alternating  current  and  direct  cur- 
rent as  a  means  of  transmitting  power. 
This  culminated  in  the  historic  "battle 
of  the  systems"  in  the  eighties  of  the 
last  century. 

At  first,  the  protagonists  of  the  a.c. 
sNstem  could  offer  little  more  to  the 
solution  of  this  problem  than  could  the 
proponents  of  the  continuation  of  the 
d.c.  system.  Lighting  presented  no  great 
obstacles;  all  that  was  required  was  that 
the  frequency'  be  high  enough  to  elimi- 
nate the  perception  of  flicker  by  the 
human  eye.  As  far  as  the  mechanical 
utilization  of  electric  energ\'  was  con- 
cerned, the  a.c.  system  was  far  inferior 
to  the  d.c.  system.  Until  1885,  only 
single  phase  power  could  be  utilized  by 
means  of  a  single  phase  synchronous 
motor  suggested  by  Wilde  in  1869. 
This  motor  had  been  developed  commer- 
cially, but  it  fell  far  short  of  being  a 
satisfactory  replacement  for  the  d.c. 
motor.  In  1885,  the  situation  was  saved 
for  the  a.c.  system  when  Farris  showed 
that  two  a.c.  currents  of  different  phase 
could  give  rise  to  a  rotating  magnetic 
field.  This  principle  was  embodied  in 
Tesla's  two-phase  asynchronous  motor. 
However,  it  was  not  until  1890  that  the 
prototype  of  the  modern  three-phase  in- 
duction motor  was  developed.  The 
rapid  and  widespread  development  of 
a.c.  power  transmission  was  a  direct  con- 
sequence' of  Tesla's  induction  motor, 
joblochkoff's  transformer,  and  Parson's 
steam  turbine.  From  1890  to  the  pres- 
ent date  the  development  of  power 
transmission  has  been  along  the  lines  of 
60-cycle,  three-phase,  constant-potential 
a,c.  systems.  Voltages  and  distances  of 
transmission  have  steadily  been  increased 
as  the  need  for  expansion  arose.  One 
of  the  most  advanced  of  technical  de- 
velopments on  this  kind  of  system  was 
the  287.5  Kv.,  275-mile  Moulder  Dam- 
Los  Angeles  line  constructed  in  the  late 
thirties.  However,  as  technical  develop- 
ments in  a.c.  transmission  have  been  re- 
fined, it  has  been  found  that  efforts  in 
improved  design  have  produced  dimin- 
ishing returns  in  the  practical  aspects  of 
transmitting  ever-increasing  amounts  of 
electric  energy  over  greater  and  greater 
distatices. 

As  transmission  voltages  were  pro- 
gressively  raised    to   higher   and    higher 


values,  it  was  found  that  maii\'  undesir- 
able features,  that  were  of  nef;libk-  con- 
sequence or  could  be  easily  circumvented 
at  moderate  transmission  \oltajies,  were 
found  to  become  of  paramount  impor- 
tance in  super  high-tension  lines. 

The  lack  of  stability  in  operation  of 
these  long-distance  lines  is  one  of  the 
more  perplexing  of  these  undesirable 
features.  Synchronous  transmission, 
much  the  same  as  synchronous  operation 
of  machines,  possesses  an  inherent  insta- 
bility known  as  "hunting."  Primarily, 
there  are  two  types  of  stability;  steady 
state  and  transient  stability.  Determi- 
nation of  the  steady  state  stability  is 
effected  by  mereh  increasing  the  load 
ver\  slowly  until  the  line  falls  out  of 
synchronism.  The  maximum  power  that 
the  line  can  then  transmit  before  reach- 
ing this  limit  is  the  steady  state  limit  of 
stability.  Transient  stability  is  deter- 
mined in  much  the  same  manner  except 
that  the  system  is  subjected  to  transient 
disturbances,  such  as  a  sudden  change 
in  load,  fault,  or  some  switching  opera- 
tion. Transmission  circles  became  "sta- 
bility conscious"  in  1925,  when  for  the 
first  time,  a  case  of  instability  occurred 
on  a  long  distance  high-voltage  system 
operating  under  normal  stead\-  state  con- 
ditions.' A  study  of  this  instability  has 
led  to  a  relationship  of  the  maximum 
power  that  can  be  transmitted  by  a  line 
and  still  have  reasonable  assurance  that 
this  stability  limit  will  not  be  exceeded. 
The  relationship  thus  developed  is  found 
to  be:  Pmax-  =  E-/X,  where  P„,„x.  is 
the  maximum  power  expressed  in  thou- 
sands of  watts,  E  is  the  voltage  in  kilo- 
volts,  and  X  is  the  total  reactance  of  the 
line.-  In  this  derivation  the  voltage  drop 
due  to  the  resistance  of  the  line  was  as- 
sumed to  be  of  neglible  consequence. 
Compared  with  the  reactance  of  trans- 
mission lines,  this  assiniiption  is  found 
to  be  justified.  Since  the  reactance  of 
any  given  line  is  proportional  to  its 
length,  it  is  obvious  that  the  maximum 
permissible  power  that  the  line  can 
transmit  is  an  inverse  function  of  that 
length,  other  factors  being  equal.  As- 
suming a  reactance  of  0.7  ohms  per  mile, 
the  equation  becomes  F„va%-  =  1-'^  E'-zT), 
where  D  is  the  distance  expressed  in 
miles.  Taking  into  consideration  the 
lumped  reactances  of  the  line,  trans- 
formers, and  the  load,  it  has  been  found 
that  the  maximum  permissible  power 
that  can  be  transmitted,  with  a  margin 
of  safety  for  stability,  is  further  reduced 
to  0.8  E-/D.-'  In  most  transmission 
systems  the  spacing  dictated  by  the 
voltages  used  caused  the  line  reactance 
to  be  inductive  in  nature  [L=(  1.481 
log,o  D/r  +  0.1609)  millihenries  per 
mile,  where  D  and  r  are  the  spacing  and 
radius  of  the  conductors  epressed  in  the 
same  system  of  units  |.  Since  the  induc- 
tive reactance  is  directly  proportional  to 
the   frequency,   the  logical   thing  to  as- 
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sume  would  be  to  decrease  the  fre- 
quency. Carrying  this  still  further  the 
next  suggestion  would  seem  to  be  to  re- 
duce the  frequency  to  zero;  that  is,  use 
direct  current.  However,  technical  dif- 
ficulties encountered  in  commercializing 
direct  current  are  quite  formidable.  The 
situation,  although  presenting  definite 
technical  advantages,  is  not  so  simple  as 
a  first  look  would  lead  one  to  belie\e. 
This  will  be  discussed  in  greater  detail 
later. 

Much  work  has  been  attempted  along 
the  lines  of  existing  a.c.  practice.  Some 
illustrati\e  examples  of  such  attempts 
are  Haum's  s\stem  of  shunt  synchronous 
condensers,'  another  s\stem  using  series 
condensers,  ami  Taylor's  s\sreiii  of  dual 
compensation. ' 

Baum's  system  of  shunt  synchronous 
condensers,  from  the  standpoint  of  work- 
ability, was  very  attractive,  but  it  proved 
to  be  prohibitive  economincally.  The 
system  of  series  condensers  placed  in  the 
line  was  based  on  the  principle  of  voltage 
resonance.  The  condensers,  placed  at 
definite  intervals  along  the  line,  pro- 
duced voltage  equal  to  and  in  phase- 
opposition  to  the  voltage  drops  due  to 
the  load  current  traversing  the  induc- 
tance of  the  particidar  line  sections.  This 
method  proved  very  practical  for  steady 
state  conditions  and  was  economically 
feasible  to  apply.  However,  it  was  found 
to  be  of  no  practical  significance  on 
transient  stability  as  the  condensers 
themselves  had  to  be  protected  by  shiuit 
contactors.  The  last  attempt,  that  of 
Taylor's  system  of  dual  compensation, 
seemed  to  have  possibilities  and  was  act- 
ually proved  in  practice  on  a  small  scale. 
Much  of  the  theoretically  analysis  was 
however  questionable,  especialh'  the  as- 
sumptions made  concerning  the  charac- 
teristic impedance  of  the  line  which 
could  hardly  be  justified  at  power  fre- 
quencies. Inasmuch  as  it  was  put  into 
operation  on  an  experimental  scale,  it 
should  deserve  a  passing  mention.  In 
the  figure  below  is  shown  the  diagram 
of  Taylor's  proposed  dual  compensation 
svsteni : 


The  primary  ot  the  so-called  "quadra- 
ture booster"  transformer  and  the  sus- 
ceptance  of  the  line  are  in  current 
resonance,  while  the  secondary  and  line 
reactance  are  in  voltage  resonance.  The 
design  of  the  transformer  is  such  that 
these  resonance  points  occur  simultane- 
ously for  some  particular  predetermined 
load.  This  transformer  will  exactly 
compensate  for  only  one  particular  load 
which  is  at  unity  power  factor.  For  this 
condition,    P„    =    EI    =    E-'/Z,,   =    E'-' 


(C/L)'-',  where  P„  is  the  power  trans- 
mitted at  the  natural  load  of  the  trans- 
mission system  with  the  remaining  sym- 
bols denoting  the  standard  adopted 
electrical  quantities.  Auxiliary  equip- 
ment is  of  a  static  nature,  cheap  to 
install,  and  will  adapt  itself  readily  to 
fault  conditions.  However,  as  was  pre- 
\iousl\  mentioned,  the  system  will  ex- 
actly compensate  for  only  one  particular 
load  and  then  only  when  that  load  is  at 
unity  power  factor.  For  one  thing,  the 
load  may  vary  quite  appreciably  from 
hour  to  hour  during  the  ilay  and  from 
season  to  season  during  the  year;  then, 
too,  unity  power  factor  is  very  seldomly 
attained  in  practice  since  the  major  por- 
tion of  the  power  luitilized  is  used  to 
drive  motors  which  have  a  lagging 
power  factor  characteristic. 

Various  other  factors  become  of  im- 
portance when  transmission  voltages  are 
raised  to  the  values  being  used  in  long 
distance  transmission,  (^ne  of  the  fac- 
tors is  the  greater  likelihood  of  corona 
discharge  between  conductors.  This  can 
be  controlled  by  increasing  the  spacing 
of  the  conductors,  but  this  method  has 
its  practical  limitations.  Besides  in- 
creasing construction  costs  of  the  trans- 
mission line  towers,  it  also  increases  the 
reactance  of  the  line  which  has  already 
begun  to  reach  prohibitive  significance. 
In  the  Boulder  Dam-Los  Angeles  line, 
the  problem  was  circunnented  by  using 
conductors  in  the  shape  of  hollow  cylin- 
ders to  increase  the  surface  area  and 
thus  increase  the  critical  corona  dis- 
charge voltage.  This  factor,  together 
with  others  of  a  direct  consequence,  add 
an  appreciable  amount  to  the  bulk,  me- 
chanical stress  of  the  line,  and  to  its 
initial  cost  and  maintenance. 

It  would  seem  that  to  continue  devel- 
opment along  the  lines  of  a.c.  transmis- 
sion would  eventually  reach  the  point 
where  further  improvement  would  be 
technically  quite  difficult.  In  general, 
this  is  not  the  problem  facing  the  trans- 
mission engineer  of  today.  If  a  solution 
of  a  problem  along  certain  lines  of  prac- 
tice is  thought  to  be  of  enough  impor- 
tance, the  tendency  is  for  engineers  to 
obtain  a  solution  irregardless  of  the  ob- 
stacles. To  continue  development  along 
one  particular  line  of  thought,  when 
another  can  offer  many  technical  ad\  an- 
tages  not  possessed  by  the  first,  is  b\'  no 
means  as  foolish  as  it  would  seem  at  first 
sight.  To  have  a  backlog  of  pre\  ions 
engineering  experience  is  invaluable  in 
any  enterprise.  This  is  especially  true 
for  the  transmission  engineer.     Such  an 

i-Coming  Crisis  in  Electric  Power  Transmis 
sion,"  H.  Rissik,  Enainccr  (London),  May  .in, 
1941.  p.   348. 

-"•Long  Distance  Power  Transmission,"  R.  Ris- 
sik,   The    Electrician.    April    26,    1940,   p.    ,117. 
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Neither  Ciiiilerelhi  nor  the  royalty 
of  ancient  kingdoms  possessed  the 
sparkling.  li\ing  colors  which  are  avail- 
able to  every  Joe  and  Jill  at  the  five 
and  ten.  Radiant  beauty  preserved  in 
plastic,  a  good  luck  bracelet,  a  comb, 
a  button,  ring,  or  any  other  article  that 
spells  allure,  is  one  the  many  spectacular 
achievements  of  our  day.  Nor  is  the 
word  plastic  linked  only  to  ornaments. 
The  world  of  industry,  yes,  the  very 
war  rolled  on  the  organic  synthesis  of 
plastics.  Raincoats,  radio  parts,  gears, 
goggles,  and  packaging  materials  were 
a  few  of  the  war  uses.  So  versatile  are 
the  uses  of  these  materials  that,  no  mat- 
ter where  a  person  lives  or  how  he 
works,  his  life  is  surrounded  by  plas- 
tics. 

The  butcher  cuts  his  meat  with  a 
plastic-handled  knife;  the  baker  displays 
his  wares  in  a  modern  synthetic  show- 
case ;  the  candlestick  maker  puts  the 
finished  candle  in  a  plastic  holder.  The 
wife  wears  a  dress  made  from  Koroseal 
and  decorates  her  house  with  Lucite 
fixtures.  Even  grandmother,  who  doesn't 
believe  in  these  "new  fangled  ideas," 
eats  her  bread  with  plastic  teeth. 

To  the  chemist,  plastics  are  sub- 
stances with  very  large  molecular 
weights.  The  molecule  is  composed  of 
many  carbon  atoms  linked  together  to 
form  a  chain  or  cross  linked  to  form 
a  rigid  three-dimensional  solid.  Nylon 
is  an  example  of  chain  linking;  cellu- 
loid an  example  of  cross  linking. 
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These  chains  are  built  up  from  un- 
saturated carbon  compounds  in  the  pres- 
ence of  a  catalyst  and  usually  heat. 
These  unsaturated  compounds  may  be 
acids,  alcohols,  amids.  or  hydrocarbons. 
To  the  bonding  material  is  added  a 
filler,  pigments,  lubricants,  and  other 
substances  depending  upon  the  use  of 
the   final   product. 

There  are  two  major  cla,ssifications 
of  plastic  materials,  thermosetting  and 
thermoplastic.  The  thermosetting  mate- 
rials are  heat  hardening.  The  most  com- 
monly used  thermosetting  materials  are 
phenol  formaldehyde,  urea  formalde- 
hyde, phenol  furfural,  and  melamine 
formaldehyde.  These  materials  with- 
stand higher  temperatures  than  thermo- 


plastic t\pes.  They  are  opaque,  have 
good  electrical  insulating  properties,  and 
are  usually  compression  molded.  Special 
properties  are  obtained  by  adding  dif- 
ferent fillers:  asbestos  for  high  heat  re- 
sistance, mica  for  excellence  in  insulat- 
ing properties,  fabric  for  strength,  and  a 
wood-flour  filler  for  general  purpose 
use.  The  wood-flour-filled  phenolics. 
costing  thirteen  and  one-half  cents  per 
pound  and  up,  are  the  cheapest  com- 
mercial plastics. 

Business  machine  housings,  camera 
cases,  instrument  housings  and  panels, 
merchandising  displays,  and  book  racks 
are  made  from  general  piu'pose  type 
materials.  Washing  machine  agitators, 
variable  speed  pulleys,  etc.,  are  made 
from  fabric-filled  material.  Electric  iron 
handles  and  toaster  bases  are  made  from 
asbestos-filled  t\pes.  High  frequenc\' 
equipment  for  radios  and  tubes  eniplo\' 
mica-filled  phenolics. 

Following  is  a  list  of  properties  for 
ivost  thermosetting  materials. 

RANGE  OF  PROPERTIE.S 

Tensile    strength    lbs.   sq.    in  4,000-9,5011 

.Modnlus  of  clasticitv  Ibs./sq.  in.  X  10''  5-50 

romuressive  strength  Ibs./sq.    in.  20,000-3.1.00(1 

Flexual  strength  lbs.,  sq.  in.  8.000-15.OOO 
Impact  strength  Ibs./sq.   in  of  notch 

(Izod)  .26.5.4 

Color  range  Limited 

Machining    properties  Fair  to  good 

Specific   gravity  1.30-1.75 

Coniiiression    molding   temperature  275-400 
Compression    molding   pressure 

lbs./s;|.     in.  2,11110-4,51111 

Thermosetting  materials  can  he  cast, 
laminated,  used  in  wood  glues  and  im- 
pregnants,  resins,  paints,  and  varnishes. 
Cast  resins  are  employed  if  the  product 
can  easily  be  machined,  thus  eliminating 
costly  dies.  Laminated  products  consist 
of  bearings,  gears,  and  wear-resistant 
paneling  and  table  tops.  Some  laminates 
with  a  gla.ss  fiber  ba.se  have  a  tensile 
strength  of  45,()()()  lbs.  sq.  in.  (cross 
laminated)  and  85,000  lbs. 'sq.  in. 
(parallel  laminated).  Wood  glues,  im- 
pregnants,  resins,  paints  and  varnishes 
have  good  flexibility,  adhesion,  wear  re- 
sistance, and  mechanical  strength. 

Thermoplastic  materials  can  be  listed 
as  cellulose  compounds  and  vinyl  com- 
pounds. They  soften  with  heat  and  can 
be  remolded.  Cellulose  nitrate,  acetate, 
acetate  butrate,  and  ethyl  cellulose  are 
the  important  cellulose  compounds.  Cel- 
lulose nitrate  can  easily  be  machined  ; 
it  is  strong,  durable,  and  can  be  cement- 
ed easily  uith  acetone.  It  has  the  dis- 
advantage of  being  inflammable  and  dis- 


coloring in  sunlight.  However,  cellulose 
nitrate  is  used  in  hundreds  of  products 
such  as  fountain  pens  and  pencils,  tooth 
brush  handles,  toiletware,  advertising 
novelties,  and  knife  handles. 

Cellulose  acetate  is  tough,  light 
weight,  practically  noncombustible,  and 
has  high  impact  and  tensile  strength.  It 
is  ideally  suited  to  injection  molding. 
Sheeting,  combs,  novelties,  automobile 
steering  wheels,  and  frames  for  sun 
glasses  are  made  from  this  material. 
Cellulose  acetate  and  cellulose  acetate 
butrate  are  among  the  most  widely  used 
thermoplastic  materials. 

The  vinyl  compounds  are  polystyrene. 
\inyl  polymers  and  copolymers,  vinyli- 
dene  chloride,  and  methyl  methacrylate. 
In  general,  these  materials  represent 
more  recent  developments  than  the  other 
plastic  materials.  Polystyrene  has  been 
known  to  chemists  for  over  a  hundred 
\ears,  but  only  recently  has  it  been  per- 
fected. Lustron,  for  example,  was  in- 
troduced in  1939.  This  material  is  so 
transparent  that  magnifying  glasses  are 
made  from  it.  Vinylite  and  butacite  are 
polyvinyl  resins  used  in  safety  glass,  pro- 
tective coatings,  and  floor  tile.  -.Lucite 
and  Plexiglas  are  methyl  methacrvlate 
plastics.  They  can  be  used  in  sunlight 
and  all  kinds  of  weather.  The  vinyl 
group  of  plastics  has  almost  unlimited 
color  possibilities.  Many  new  uses  will 
be  found  for  these  materials. 

.An  inttresting  use  of  Lucite  illumi- 
nates dental  and  medical  instruments. 
Transparent  Lucite  in  the  form  of  a 
rod  conducts  light  even  around  bends 
in  its  shape.  The  light  emerges  at  the 
other  end  of  the  roil.  Another  example 
concerns  unbreakable  contact  lenses  able 
to  transmit  light  better  than  glass. 

By  compari.son,  thermosetting  ma- 
terials are  better  than  thermoplastic  ma- 
terials for  high  temperature  work,  elec- 
trical insulation,  lower  cost,  greater 
strength,  and  resistance  to  cold  flow. 
Thermoplastic  materials  are  superior  in 
color  po.ssibilities,  transparency,  adaption 
to  injection  molding,  lower  specific 
gravity,  and  in  the  re-use  of  scrap. 
Neither  of  these  types  will  replace  the 
other  because  both  types  have  definite 
fields  of  superiority. 

As  mentioned  in  the  preceding  para- 
graph, injection  molding  is  a  distinct 
advantage  of  thermoplastic  materials.  In 
compression  molding,  the  mold  is  heated 
to  the  temperature  at  which  the  plastic 
begins  to  Row.  Then  the  mold  is  closed 
;md  cooled.  In  this  process  a  large 
amount  of  metal  mold  is  heated  and 
cooled  every  cycle.  An  injection  mold- 
ing machine  operates  at  constant  tem- 
perature. The  plastic  is  heated  and 
forced  into  a  mold  held  at  constant  tem- 
perature by  circulating  water.  An  in- 
jection molding  machine  is  more  eco- 
( Continued  on   Page  12) 
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Campus  Contemporaries . . . 


Uy  Alh'ii  Itrinnln'v  ami  Hurahl  Strom 


GEORGE  ZANOTTI 

It  any  of  \()u  ifadi-rs  have  stuck  your 
nose  into  the  Aero-Lab-to-be  at  aii\ 
time  during;  the  past  four  months,  you 
probably  wondered  who  that  handsome 
hioking  dog  was  that  was  putterln>; 
around  with  the  wind  tiuinel.  Well, 
wonder    no    more,    because   his    name    is 


(lEORGE   ZANOTTI 

iitliciall\  re}iistered  with  Draft  Hoai'd 
No.  bS,  of  Chicago,  as  (leorge  John 
Zanotti. 

(ieorge  was  born  in  Chicago  in  l''J2. 
He  attended  Agazziz  Public  School 
there,  and  also  Lane  Technical  High 
School,  from  which  he  graduated  in 
1940.  After  he  left  high  school,  Cieorge 
took  a  position  with  the  Pioneer  Gen-E- 
.Motor  Co.  of  Chicago,  as  a  machine  and 
tool  designer.  He  was  married  in  1043, 
and  in  the  fall  of  1944  he  entered  the 
University  of  Illinois  as  a  freshman  stu- 
dent in  the  Department  of  Aeronautical 
I'ngincering. 

( Jeorge  has  been  a  busy  little  boy  since 
that  fateful  autumn  of  a  year  ago.  He 
has  been  taking  a  full  schedule  in  aero- 
nautical engineering,  and  has  also  been 
averaging  twenty-five  hours  a  week  part- 
time  work  on  the  design  and  construc- 
tion of  the  L.  of  I.  wind  tunnel.  He  is 
just  barely  getting  by  in  his  studies  with 
a  4.5  grade  average,  which  is  pretty 
good  in  any  man's  language. 

George  has  realh'  been  on  the  ball 
since  he  enrolled  here  for  the  first  time, 
as  his  grades  and  activities  indicate.  In 
addition  to  the  activities  that  were  men- 
tioned above,  he  is  also  a  member  of  the 
Institute  of  Aeronautical  Sciences,  l^ni- 
versit\  of  Illinois  branch. 

George  will  graduate  from  the  Uni- 
versity at  the  end  of  the  summer  semes- 
ter of  1948,  and  from  here  he  plans  to 


go  to  California,  where  he  will  attend 
graduate  school  at  California  Tech.  He 
states  that  what  he  does  from  there  is 
an\body's  guess,  but  in  all  probability 
he  will  take  a  teaching  job  at  some 
universir\'. 

George  is  really  a  swell  guy,  and 
\ou  can  rest  assured  that,  whether  he 
chooses  to  teach  or  go  into  industry,  he 
will  do  a  darned  good  job. 


ARTHUR   T.  TIEDEMANN 

For  a  true  appreciation  of  E.E.  corn, 
A.T.^'T.  takes  the  prize.  From  his 
superior  height  (6'2"),  both  physically 
and  mentally  (a  4.5  plus  student),  he 
surveys  the  world  with  a  calm,  judicious, 
and,  oddly  enough,  merry  manner. 

Of  Illinois  extraction,  he  was  born 
in  Oak  Park,  for  Franklin  Park  couldn't 
afford  the  expense  and  resultant  fame 
of  having  him  born  in  Franklin  Park. 
The  date  was  14  August,  1926.  He 
attended  Leyden  High  in  Franklin 
Park,  and  Elmhurst  college  before  he 
was  sent  to  this  University  by  the  U.  S. 
Xa\\'. 

Well  liked  and  popular  among  E.E.s, 
he  is  president  of  Eta  Kappa  Nu.  the 
electrical  engineering  honorary  frater- 
nity. He  is  also  a  member  of  Tau  Beta 
Pi  and  Sigma  Tau.  His  hobby  is  mainly 
music  which  he  pursues  even  as  an  E.K. 
m    school    b\     taknig    courses    in    music 


ARTHUR   TIEDEMANN 

appreciation  and  by  singing  with  the 
Men's  Glee  Club.  He  will  also  be  in 
the  chorus  of  the  forthcoming  "Pirates 
of  Penzance"    (plug). 

Since  Art  has  been  in  the  Navy,  he 
has  been  going  to  school  three  semesters 
a  vear.  His  experience  with  the  three- 
.semester  year  should  qiialif)'  him  to  give 
an  opinion  on  the  feasibility  of  making 


it  a  permanent  program.  We  quote  Art : 
"The  three-semester  plan  is  all  right 
until  one  has  gone  three  semesters  in 
succession  once.  After  that  one  is  not 
so  enthused  o\er  acquiring  an  education 
so  fast.  Wait  until  some  of  the  pro- 
ponents of  the  plan  spend  an  enjoyable 
summer  of  Chambana  going  to  classes.  " 
I  nquote.  Art  will  not  have  to  worry 
about  an\  more  summer  sessions  since  he 
is  now  a  second  semester  senior  and  will 
soon  take  his  place  in  industry  and,  we 
ara  confident,  will  continue  chalking 
up  outstanding  records  for  himself. 


COMMERCIAL  PLASTICS  .  .  . 

(Continued   from   Page   11) 

nomical  on  a  time  per  cycle  basis  (in- 
jection machine — four  to  six  cycles  per 
minute,  compression  molding  machine — 
one  cycle  in  six  nunutes).  Injection 
molds  are  smaller,  more  easily  handled, 
require  less  set-up  time,  and  less  storage 
space. 

Machining  operations  must  be  done 
with  sharp  tools;  cutters  ground  as  if 
to  cut  brass.  Drills  with  large  flutes 
and  large  helix  angles  are  desirable  in 
order  to  eliminate  excessive  heat  due  to 
friction.  A  lubricant  may  be  used  but 
scrap  cannot  be  salvaged.  Sawing  oper- 
ations should  be  carried  out  with  a  saw 
that  has  been  hollow  ground  with  no 
set,  similar  to  a  milling  cutter.  Light 
pressures  should  be  used. 

There  is  a  limit  to  the  number  of 
commercial  plastics  available.  Lack  of 
raw  materials  or  expense  of  extraction 
has  doomed  a  workable  product.  Some 
resins  absorb  water,  swell  up,  and  crack. 
Casein,  corn  derivatives,  etc.,  are  bad  in 
this  respect.  Inflammability  has  de- 
creased demand  of  such  substances.  A 
short  life,  lack  of  sales  appeal  due  to 
limited  color  possibility,  instability,  or 
inability  to  remove  impurities  has  caused 
the  failure  of  possible  commercial  syn- 
thetics. 

FUTURE 

We  have  passed  the  ash  tray  and  safe- 
ty glass  period.  We  must  consider  plas- 
tics on  a  basis  with  the  other  industrial 
building  materials,  metal,  wood,  and 
ceramics.  These  building  materials  must 
be  used  to  best  ad\  antage  separately  and 
compositely.  For  better  products,  de- 
sign must  have  an  ever-increasing  role. 
The  trained  designer  must  now  establish 
material,  color,  and  shape. 

Plastics  are  not  a  cure-all;  they  can- 
not replace  e\ery  item  used  by  man.  No 
synthetic  substance  has  yet  been  able  to 
come  close  to  the  strength  or  resilience 
of  steel.  Every  job  has  certain  specifica- 
tions which  are  filled  better  by  some 
materials  than  others.  Plastics  have  a 
wide  range  of  properties  suitable  for 
many  jobs.  This  range  is  e\er-increasing 
through  research  and  development. 
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THE   TECHNOGRAPH 


Professional  Elliiis  of  Eiioiiieeriiig 


llv  Fi*o«l  K.  Liix 


It  1  i-oiiKI  ha\f  Msncd  this  article  as 
(.•itluT  Fred  E.  Lu\,  M.I),  or  as  Fred  K. 
Lux  (lawyer),  you,  the  reader,  would 
automatically  be  interested  in  what  I 
have  to  say  simply  because  you  have 
learned  to  respect  the  medical  and  law 
professions.  Why  is  this  not  the  same 
for  the  enjiineering  profession?  Is  it 
not  true  that  the  work  performed  by  the 
engineer  is  of  the  same  caliber  as  that  of 
either  the  doctor  or  the  lawyer?  Is  it 
not  true  that  many  of  the  various  aids 
of  the  modern  doctor  of  today  would 
not  be  possible  if  it  were  not  for  the  en- 
gineer? Would  the  successful  lawyer 
be  able  to  ride  around  in  his  fine  auto- 
mobile if  it  were  not  for  the  engineer? 
Engineers  have  accomplished  more  to- 
ward the  advancement  of  mankind  than 
any  other  class  of  workers. 

Why,  then,  is  engineering  not  consid- 
ered a  profession  by  the  general  public? 
It  can  and  should  be. 

F"or  an  engineer  to  be  considered  a 
professional  man  it  should  be  pointed  out 
that  he  must  be  willing  to  assume  the 
responsibilities  of  a  professional  man.  It 
must  be  remembered  that  respect  for  a 
profession  is  formed,  in  the  minds  of  the 
public,  by  the  actions  of  the  men  that  go 
to  make  up  the  profession.  Each  profes- 
sional man  must  realize  that  the  judg- 
ment of  his  profession  by  his  associates 
is  largely  influenced  by  him,  so  he  must 
conduct  himself  accordingly. 

One  has  to  learn  to  be  a  professional 
man.  For  this  reason  professionalizing 
of  the  engineers  must  start  in  the  school. 
The  student  must  at  all  times  be  aware 
of  the  fact  that  he  is  preparing  himself 
for  a  profession,  not  just  a  job. 

This,  of  course,  puts  a  rather  hea\  y 
responsibility  on  the  professors  ot  tin- 
engineering  colleges.  They  must,  aboxe 
all,  set  a  good  example  for  the  students 
to  follow.  It  is  their  duty,  as  profes- 
sional men,  to  take  pains  to  point  out  to 
the  student  the  various  responsibili- 
ties of  a  professional  man  and  to  help 
them  develop  a  professional  wa\-  of 
thinking  toward  their  work  and  toward 
their  fellow  students. 

The  ad\antages  of  this  system  ha\c 
already  been  proven  in  the  medical  and 
law  schools.  The  students  in  these 
schools  become  so  familiar  with  the  re- 
quirements of  their  profession  during 
their  college  training  that  a  compara- 
tively small  step  is  required,  after  his 
training,  to  become  .in  a<lciir  profes- 
sional man. 


The  task  ot  the  |irotessors  and  stu- 
dents mentioned  abo\e  is  made  more 
complex  due  to  the  fact  that  the  major- 
ity of  the  engineering  students  are  either 
introverted  or  tend  to  become  intro- 
verted during  their  training  period.  An 
introverted  person  usually  does  not  make 
a  good  professional  man  for  he  cannot 
see,  or  does  not  try  to  see,  the  needs  of 
his  fellow  man,  or  of  his  profession. 

It  follows,  then,  that  the  main  basic 
responsibility  of  an  engineer  is  to  mold 
his  personality  to  conform  with  that  of 
a  good  professional  man. 

For  a  profession  to  be  a  successful  one, 
it  must  be  represented  by  one,  and  only 
one,  working  organization.  Therefore 
one  of  the  first  steps  required  toward  the 
professionalizing  of  the  engineers  is  the 
consolidation  of  all  of  the  many  engi- 
neering societies  into  one,  forming  an 
organization  which  has  full  authorit\  to 
represent  the  profession. 

A  plan  could  possibly  be  worked  out 
whereby  the  various  societies  could  be 
subordinate  departments  of  the  main  so- 
ciety. This  is  the  only  way  unified  co- 
operation can  be  obtained.  This  repre- 
sents one  of  the  chief  obstacles  in  the 
path  of  the  professionalizing  movement. 
The  various  societies  can  not  agree,  and 
rather  than  giving  in,  the  movement  is 
just  ignored  and  is  soon  forgotten.  This 
would  not  be  true  if  all  of  the  societies 
would  merge  into  one  working  organiza- 
tion. 

It  has  been  pointed  out  that  it 
would  be  very  impractical  to  have  only 
one  technical  magazine  published,  cover- 
ing the  engineering  field,  because  of  the 
main  \aried  interests.  This  brings  up 
the  point  that  it  would  be  possible  to 
ha\e  periodicals  covering  various  fields. 
Then,  each  member  could  subscribe  to 
the  one  in  which  he  is  most  interested. 
It  was  also  pointed  out  that  the  dues 
paid  to  one  organization  representing  the 
entire  profession  would  be  more  than  the 
dues  paid  to  individual  organizations. 
Howe\er,  the  total  cost  of  periodicals 
could  be  reduced  in  comparison  to  what 
it  is  now  b\-  eliminating  the  degree  of 
duplication  of  articles  and  merging  sim- 
ilar periodicals  into  one. 

The  overall  management  cost  of  one 
large  organization  would  be  less  than 
the  total  management  cost  ot  the  indi- 
vidual organizations. 

The  Engineering  Council  for  Profes- 
sional Development,  which  is  made  up 
of  representatives  of  many  of  the  engi- 


neering societies,  has  been  trying  very 
hard  to  advance  the  professionalizing  of 
the  engineers.  It  can  be  hailed  as  a 
great  milestone  of  progress.  However, 
an  organization  such  as  this  is  not  the 
solution  of  the  problem  for  it  has  no 
power.  Any  suggestion  which  this  coun- 
cil makes  must  first  be  approved  by 
every  engineering  society  before  the  sug- 
gestion becomes  a  working  force. 

It  must  be  remembered  that  a  large, 
powerful  organization  has  many  disad- 
vantages. Care  must  be  taken  that  the 
governing  powers  are  not  monopolized 
by  a  few  individuals,  for  an  ill  nm  or- 
ganization could  do  the  engineers  more 
harm  than  good.  This  possibility  can 
be  eliminated  if  all  engineers  take  an 
active  part  in  the  organization  and  if 
intelligence  is  used  in  organizing  the 
society. 

The  formation  of  a  large  united  or- 
ganization, which  represents  the  engi- 
neering profession,  has  many  more  ad- 
vantages than  disadvantages. 

Of  course  the  most  important  ad\an- 
tages  that  the  organization  could  ha\e, 
now,  in  these  days  of  labor  uphea\al. 
would  be  the  power  to  keep  the  labor 
unions  and  management  from  pushing 
the  engineers  aroimd.  If  management 
has  to  raise  the  pay  to  the  labor  union 
workers  they  may  tr\'  to  make  that  loss 
up  by  reducing  the  pay  to  those  who 
have  no  way  to  fight  back.  A  professor 
of  electrical  engineering  at  this  univer- 
sity said,  "A  janitor  in  this  university 
gets  the  same  salary  as  that  of  the  lowest 
paid  assistant  professor  of  engineering 
because  he  belongs  to  a  union."  This  is 
of  course  due  to  the  fact  that  the  engi- 
neer has  no  power  behind  him  to  help 
him  get  an  increase  in  pay.  This  .situa- 
tion exists  not  only  in  this  university 
but  in  industry  as  well.  The  majority 
of  the  engineers  in  industry'  after  they 
have  been  out  of  school  for  ten  years 
earn  about  forty-five  dollars  a  week, 
which  is  no  more  than  the  man  who 
is  just  satisfied  to  push  a  wheel -barrow 
all  of  his  life.  This  was  not  true  during 
the  war,  but  e\cn  then  the  wheel-barrow 
pusher  was  making  as  much  or  more 
than  the  average  engineer.  A  country 
had  better  beware  when  a  premium  is 
no  longer  put  on  education.  As  long  as 
the  engineers  remain  unorgamzed  this 
situ.ition  will  continue  to  become  worse. 
Bargaining  power  is,  however,  only 
one  of  the  many  advantages  that  a  uni- 
( Continued  on  Page  \6) 
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The  Uiiwritteii  laws  of  Engineering 

l*ai*f  It  —  I'lirciv  IVi'MMial  r4»ii!>ii«lci*silioiiK  lor  Kii^iiioor»i 

(  Ciniluiiiiil  ) 

Kv    W.   .1.    Wl^SU 

SuiH'rrhitrift'r  Kntfiiiffring  IHriHitm.  Hvnvriil  Klvvtriv  #"«. 


Tlu-  prici-li-ss  ;nu!  iiu'\  itablc  ri-waiil 
for  uncompromising  intcgrit)  is  conli- 
dence,  the  confidence  of  associates,  sub- 
ordinates, and  "outsiders."  All  transac- 
tions are  enormously  simplified  and  fa- 
cilitated when  a  man's  word  is  as  good 
as  his  bond  and  his  motives  are  abii\e 
suspicion.  d)nli<lence  is  such  an  invalu- 
able business  asset  that  even  a  moderate 
amount  of  it  will  easily  outweigh  any 
temporary  advantage  that  might  be 
gained  by  sharp  practices. 

Integrity  of  character  is  closely  asso- 
ciated with  sincerity,  which  is  another 
extremely  important  quality.  Obvious 
and  marked  sincerity  is  frequently  a 
source  of  exceptional  strength  and  influ- 
ence in  certain  individuals,  particularly 
in  the  case  of  speakers.  Abraham  Lin- 
coln is  a  classic  example.  In  any  indi- 
vidual, sincerity  is  always  appreciated, 
and  insincerity  is  quickly  detected  and 
discoimtcd. 

In  order  to  avoid  any  misunderstnd- 
ing,  it  should  be  granted  here  that  the 
average  man,  and  certainly  the  average 
engineer,  is  by  no  means  a  low  dishonat 
scoundrel.  In  fact  the  average  man 
would  violently  protest  any  questioning 
of  his  essential  honesty  and  decency,  per- 
haps fairly  enough.  But  there  is  no 
premium  upon  this  kind  of  common  gar- 
den variety  of  honestv',  which  is  always 
ready  to  compromise  in  a  pinch.  1  he 
average  man  will  go  off  the  gold  stand- 
ard or  compromise  with  any  sort  of  ex- 
pediency whenever  it  becomes  moderately 
uncomfortable  to  live  up  to  his  obliga- 
tions. This  is  hardly  what  is  meant  by 
"integrity,"  and  it  is  certainly  difficult 
to  base  even  a  moderate  degree  of  con- 
fidence upon  the  guarantee  that  you  will 
not  be  cheated  unless  the  going  gets 
tough. 

//  /;///(■  [trdfanity  tjacs  a  long  uiiy. 
Engineering  is  essentially  a  gentleman's 
profession,  and  it  ill  becomes  a  man  to 
carry  profanity  to  the  point  of  becoming 
obnoxiously  profane.  Unfortunately, 
profanity  is  sometimes  taken  as  a  mark 
of  rugged  he-man  virilitx,  but  any  engi- 
neer with  such  an  idea  should  realize 
that  many  a  pimply,  half-witted,  adoles- 
cent street  urchin  will  hopelessly  out- 
class him  in  this  respect. 

On  the  other  hand,  there  is  no  reasoii 
why    a    man    should    be    afraid    to    say 
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"damn.  "  (^n  appropriate  occasions  a 
good  hearty  burst  ot  colorful  profanity 
may  be  just  a  healthy  expression  of 
strong  feelings.  But  there  is  never  any 
occasion  for  the  filthy  variety  of  obscen- 
ity, and  a  really  foul  mouth  will  gener- 
ally inspire  nothing  but  contempt. 

/)(■    careful    of   your   t>ersonal   tippriir- 

iiiin:  Roughly,  eight  out  of  every  ten 
engineers  pay  adequate  attention  to  their 
personal  appearance  and  neatness.     The 

other  two  offend  in  respect  to  one  or 
more  of  the  following  items: 

1  Suit  rumpled  or  soiled,  or  else 
trousers,  coat,  and  vest  have  nothing  in 
common  but  their  means  of  support. 

2  Shoes,  unpolished  or  dilapidated. 

3  Tie,  at  half-mast  or  looking  like 
it  was  tied  with  one  hand.  Some  indi- 
xiduals  seem  to  own  but  one  tie,  which 
takes  an  awful  beating.  Others  wear 
colors  contrasting  violently  with  suit  or 
shirt,  but  this  is  sometimes  a  matter  of 
artistic  license  (if  it  isn't  color  blind- 
ness). 

4  Shirt,  frayed  at  collar  or  cuffs,  or 
just  plain  dirty. 

5  Hands,  dirty. 

6  Nails,  in  deep  mourning,  chewed 
off,  or  else  absurdly  long.  A  man  doesn't 
need  to  be  fastidious,  but  dirty,  neglected 
nails  immediately  and  conspicuoush 
identify  a  careless  sloppy  individual. 
( This  is  especially  true  in  the  case  of  an 
interview,  where  first  impressions  are 
so  important. ) 

Of  course  we  all  know  some  \ery 
good  men  who  are  oblivious  to  such  de- 
tails, so  that  it  cannot  be  said  that  all 
who  ignore  them  are  necessarily  crude, 
third-rate,  slovenly  low-brows,  but  it  is 
piobably  a  safe  bet  that  all  crude,  third- 
rate,  slovenly  low-brows  are  ofifensive  in 
most  of  these  respects. 

Do  not  argue  that  you  cannot  afford 
to  look  your  best;  you  cannot  afford  not 
to.  Your  associates  and  superiors  notice 
these  details,  perhaps  more  than  you  re- 
alize, and  they  rate  you  accordingly. 

In  this  connection,  note  the  following 
quotation  from  a  recent  pamphlet  on 
"employee  rating"   (2)  : 

The  'halo  effect'  simply  means  that 
rating  of  one  trait  is  often  influenced  by 
that  given  to  some  other  trait.  Thus 
an  employee  who  makes  a  nice  appear- 
ance and   has  a   pleasant  manner  is  apt 


to  obtain  a  higher  rating  on  all  other 
traits  than  he  deserves." 

Aiifilyzc  yourself  and  your  unn.  In 
the  foregoing,  it  has  been  assumed  that 
any  normal  individual  will  be  interested 
in  either: 

(a)  Advancement  to  a  position  of 
greater  responsibility,  or  (h)  improve- 
ment in  personal  effectiveness  as  regards 
quantity  anilor  quality  of  accomplish- 
ment. 

Either  of  these  should  result  in  in- 
creased financial  compensation  and  satis- 
faction derived  from  the  job. 

With  reference  to  item  (<i),  it  is  all 
too  often  taken  for  granted  that  in- 
creased executive  and  administrative  re- 
sponsibility is  a  desirable  and  appropriate 
form  of  reward  for  outstanding  profi- 
ciency in  any  type  of  work.  This  may 
be  a  mistake  from  either  of  two  points 
of  view : 

1  The  individual  may  be  very  much 
surprised  to  find  that  he  is  much  less 
happy  in  his  new  job  than  he  thought  he 
was  going  to  be.  In  many  instances 
\oung  engineers  are  prone  to  assume  that 
increased  responsibility  means  mostlv  in- 
creased authority  and  compensation.  Act- 
ually, the  term  "compensation"  is  well 
applied,  for  the  extra  salary  is  paid  pri- 
marily to  compensate  for  the  extra  bur- 
den of  responsibility.  Of  course  most 
people  relish  the  added  load,  because  of 
the  larger  opportunities  that  go  with  it, 
but  many  perfectly  normal  individuals 
(ind  it  more  of  a  load  than  anything  else. 
It  is  not  uncommon  for  an  engineer  or  a 
scientist  to  discover,  to  his  dismay,  that 
as  soon  as  he  becomes  an  executive  he  no 
longer  has  time  to  be  an  engineer  or  a 
scientist.  In  fact,  some  executives  have 
time  for  absolutely  nothing  else. 

2  From  the  business  standpoint,  it  by 
no  means  follows  that  because  a  man  is 
a  good  scientist,  he  will  make  a  good  ex- 
ecutive. Many  a  top-notch  technician 
has  been  promoted  to  an  administrative 
position  very  much  to  his  own  and  the 
job's  detriment. 

These  facts  should  therefore  be  con- 
sidered carefullv'  bv'  the  man  threatened 
with  promotion  and  b\'  the  man  about 
to  do  the  promoting.  There  are  other 
ways  of  rewarding  a  man  for  outstand- 
ing accomplishment. 

It  is  not  always  easy,  however,  to  de- 
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cide  in  advance  \\hether  you,  or  the  man 
in  question,  would  be  happier  and  more 
effective  as  an  executive  or  as  an  indi- 
vidual worker.  There  is  no  infallible 
criterion  for  this  purpose  but  it  will  be 
found  that,  in  general,  the  two  types  are 
distinguished  by  the  characteristics  and 
qualities  listed  in  Table  1. 

TABLE    1    —    CHARACTERISTIC    UCAITTIES 

FOR    EXECCTIVE    OK     INDIVI DLAI. 

WORKERS 


Executive 

Cordial,  affal.le 
tiregarious,  sociable 
Likes  people 
Interested   in   people 

Interested  in: 


Individual    Wi.rke 


sted 


Costs  Mathematics 

Prolit  and  loss  Literature 

Practices  Principles 

Ability    to    get    many  Ability   to  get    intricate 

things    done  things    done 

Practical  Idealistic 

Extensive    (broad   per-  Intensive    (penetrating) 

spectives) 

Syuthesist  Analyst 

Fast,  intuitive  Slow,   methodical 

Talent   for  leadership  Independent,   self-suffi- 
cient 

I'ses   inductive   logic  Uses  deductive  logic 

Has  competitive  spirit  Prefers    to    "live    and    let 

Bold  Modest' 

Courageous  Retiring 

Noisy  Quiet 

Aggressive  Restrained 

Tough,    rugged  Vulnerable,  sensitive 

Confident  Deferential 

Impulsive  Intellectual 

X'igorous,   energetic  Meditative,  philosophical 

Opinionated,  intolerant       Broad-minded,  tolerant 

Determined  Adaptable 

Impatient  Patient 

Enterprising  Conservative 

Of  course  many  people  represent  in- 
termediate types,  or  mixtures;  the  attri- 
butes given  in  Table  1  delineate  the  pro- 
nounced types.  Nevertheless,  if  most  of 
your  attributes  lie  in  the  right-hand  col- 
umn the  chances  are  very  much  against 
your  becoming  a  successful  executive. 
On  the  other  hand,  if  you  are  interested 
primarily  in  increasing  \our  effectiveness 
as  an  individual  worker  you  would  do 
well  to  develop  some  of  the  strong  qual- 
ities listed  in  the  left  column,  to  rein- 
force the  virtues  on  the  right. 

Two  facts  stand  out  sharply  in  this 
connection : 

1  Whatever  your  position,  and  how- 
e\er  complacent  you  may  be  about  it, 
there  is  always  room  for  improving  your 
effectiveness;  usually  plenty  of  room. 

2  Whatever  your  natural  handicaps 
may  be,  it  is  alua\s  possible  to  accom- 
plish such  improvement  by  stud\-  and 
practice,  provided  only  that  you  have  the 
will,  the  determination,  and  the  interest 
to  sustain  the  effort. 

It  is  very  much  like  the  design  of  a 
piece  of  apparatus.  Any  experienced  en- 
gineer knows  that  it  is  always  possible  to 
secure  substantial  improvements  b\-  a  re- 
design. When  you  get  into  it  you  will 
find  that  there  are  few  subjects  more  ab- 
sorbing or  more  profitable  than  the  de- 
sign and  development  of  a  good  engi- 
neer! As  Alexander  Pope  wrote  many 
years  ago : 

"The  proper  stiuh'  of  mankind  is 
man." 


As  previously  suggested,  this  applies 
to  the  development  of  your  men  as  well 
as  yourself.  It  likewise  applies  to  the 
appraisal  and  selection  of  men.  After 
your  own  character,  the  next  most  im- 
portant factor  in  your  ultimate  success 
is  the  caliber  of  your  assistants.  In  fact, 
there  are,  doubtless,  cases  where  the 
character  of  the  executive  is  not  particu- 
larly important,  provided  only  that  he  is 
smart  enough  to  surround  himself  with 
top-notch  men  to  carry  the  load.  In 
mail}'  instances  the  success  or  failure  of 
\our  business  will  depend  upon  whether 
your  engineers  are  slightly  above  or  be- 
low the  marginal  level  of  competence  for 
the  industry. 

It  is  a  significant  fact  that,  in  the 
overwhelming  majority  of  cases,  the  de- 
cisive difference  in  the  abilities  of  engi- 
neers are  relatively  small.  In  spite  of 
the  occasional  incidence  of  a  genius  or  a 
nit-wit,  the  great  majority  of  personnel 
in  any  industry  and  the  backbone  of  the 
large  organizations  are  individuals  who 
vary  only  slightly  from  the  norm.  In 
general,  when  executives  look  over  an 
organization  to  select  a  man  for  a  better 
job,  those  who  are  passed  up  have  very 
few  actual  short-comings,  but  the  man 
who  is  chosen  has  the  least.  Likewise, 
many  top  executives  are  distinguished 
not  so  much  by  marked  genius  as  bv 
relative  freedom  from  defects  of  charac- 
ter. There  is  nowhere  near  enough 
genius  to  go  around. 

This  should  be  particularh  heartening 
to  the  younger  men  who  view  the  lead- 
ers of  industry  with  awe.  Nine  out  of 
ten  of  you  have  "what  it  takes"  as  re- 
gards native  endowments.  The  problem 
is  to  make  the  most  of  what  you  have. 

To  this  end  it  will  be  helpful  to  stud\' 
some  of  the  employee  rating  sheets  and 
charts  that  have  been  evolved  by  various 
industries.  Sample  forms  and  a  genera! 
discussion  of  the  subject  will  be  found 
in  the  pamphlet  on  "employee  rating" 
(2).  It  is  very  noticeable  that  most  of 
these  forms  are  concerned  chiefly  with 
acquired  rather  than  inherited  traits. 
The  point  is  that  most  of  the  features 
upon  which  individuals  are  rated  repre- 
sent bad  habits  or  plain  ignorance,  i.e.. 
features  that  may  be  controlled  and  cor- 
rected by  conscious  effort. 

CONCLUSION' 

The  foregoing  "laws"  represent  only 
one  basic  element  in  the  general  formula 
for  a  successful  engineering  career.  The 
complete  list  of  essential  components  is 
as   follows: 

(rt)  The  written  laws  (the  arts  and 
sciences). 

{!>)  The  unwritten  laws,  of  which 
the  foregoing  is  admittedly  no  more  than 
a  preliminary  and  ver\'  inadequ.ite  sum- 
mary. 

((•)      Native  endowments    (intelli- 


gence, imagination,  health,  energy,  etc.). 

(d)  Luck,  chance,  opportunities 
(  "the  breaks"). 

The  last  item  is  included  because  good 
or  bad  fortune  undoubtedly  enters  into 
the  picture  occasionally.  Broadly  speak- 
ing, however,  luck  tends  to  average  out 
at  a  common  level  over  a  period  of  years, 
and  there  are  more  opportunities  looking 
for  men  than  there  are  men  looking  for 
opportunities. 

About  all  that  we  can  do  about  our 
native  endowments  is  to  conserve,  de- 
\elop,  and  utilize  them  to  best  advan- 
tage. 

The  "unwritten  laws,"  including 
those  that  are  still  unwritten,  are  needetl 
to  give  direction  to  our  efforts  in  this 
latter  respect. 

The  "written  laws"  receive  plenty  of 
attention  during  our  formal  schooling, 
but  our  studies  are  not  always  extended 
as  effectively  as  they  might  be  after  grad- 
uation. In  many  cases,  superior  techni- 
cal knowledge  and  training  represents 
the  marginal  consideration  in  the  selec- 
tion of  men  for  key  positions. 

To  anyone  interested  in  improving  his 
professional  effectiveness,  further  study 
of  both  types  of  laws  will  yield  an  ex- 
cellent return  on  the  investment.  L  nder 
present  conditions,  however,  most  engi- 
neering graduates  are  much  closer  to  the 
saturation  point  in  respect  to  the  written 
than  to  the  unwritten  variety.  A  few 
references  are  listed  in  the  Bibliography 
for  the  benefit  of  those  who  ma\'  be  in- 
terested in  further  excursions  into  these 
subjects. 

Finally  it  should  be  observed  that  the 
\arious  principles  which  have  been  ex- 
pounded, like  those  of  the  arts  and 
sciences,  must  be  assiduously  applied  and 
developed  in  practice  if  they  are  to  be- 
come really  effective  assets.  It  is  much 
easier  to  recognize  the  validity  of  these 
"laws"  than  it  is  to  apply  them  consist- 
ently, just  as  it  is  easier  to  accept  the 
doctrines  of  Christianity  than  to  practice 
them.  The  important  thing  here  is  to 
select,,  in  so  far  as  possible,  a  favorable 
atmosphere  for  the  development  of  these 
professional  skills.  This  is  undoubtedly 
one  of  the  major  advantages  of  employ- 
ment in  a  large  engineering  organization, 
just  as  it  is  advantageous  to  a  young 
doctor  to  spend  his  internship  in  the 
.Mayo  Clinic.  Perhaps  even  more  im- 
portant, as  previously  mentioned,  is  the 
selection  of  your  boss,  particularly  dur- 
ing those  first  few  years  that  constitute 
your  engineering  apprenticeship.  No 
amount  of  precept  is  as  effective  as  the 
proper  kind  of  example.  Unfortunately, 
there  is  not  nearly  enough  of  this  kind 
of  example  to  go  around,  and  in  any 
event  it  will  behoove  you  to  stuily  the 
"rules  ot  the  game"  to  develop  \()ur  own 
set  of  principles  to  guide  you  in  your 
professional  practice.- 
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Stuik-iits!  .Mccr  A.  1'.  Kiat/,  new 
acting  tu-ad  of  the  .\h\li:iiiic:il  Knjjiiicci- 
ing  Dfpaitiiieiit. 

Professor  Kratz  had  two  good  rea- 
sons for  going  to  the  University  of  Illi- 
nois for  his  graduate  and  undergraduate 
work.  One  was  that  he  helie\ed  the 
U.  of  I.  to  be  a  good  school  for  M.K. 
and,  two,  that  he  was  born  in  Cham- 
paign and  has  lived  here  ever  since.    He 


PROF.   KRATZ 

recei\ed  his  B.S.  liegree  in  1907  ami  his 
M.S.  degree  in  19(19.  In  the  same  year 
that  he  received  his  Master  of  Science 
degree  he  became  a  member  of  the  Engi- 
neering Experiment  station.  His  early 
experience  was  in  the  field  of  combus- 
tion and  steam  power  boilers.  In  1916 
he  was  made  Assistant  Director  of  the 
investigation  on  warm-air  furnaces  and 
heating  systems. 

Professor  Kratz  taught  several  M.E. 
lab  courses,  a  course  in  machine  design, 
and  descriptive  geometry  from  1910  to 
1921.  In  1926  he  was  made  Assistant 
Director  of  the  investigation  on  steam 
and  hot-water  heating  systems.  For  17 
years.  Professor  Kratz  worked  with  Dr. 
Willard  on  these  projects.  This  was 
from  1918  until  1934  when  Dr.  Willard 
took  over  the  Presidency  of  the  Uni- 
versity. At  that  time.  Professor  Kratz 
assumed  the  directorship  of  both  the 
above  mentioned  projects.  In  addition 
to  these  investigations  he  has  directed 
research  on  the  rate  of  inflammation  of 
explosive  mixtures  of  gases;  the  meas- 
urement of  temperature  and  rates  of 
inflammation  in  gasoline  engines;  heat 
transfer  in  ammonia  condensers;  flow  of 
fluids,  including  flow  of  water  and 
brine  in  pipes,  and  flow  of  air  in  ducts 
used  in  connection  with  gravity  and 
forced-air  heating  systems,  and  ventilat- 
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ing  systems  for  \eliicular  tuiuiels.  Since 
1932  he  has  been  connected  with  the 
investigation  of  summer  cooling  in  resi- 
dences either  as  Assistant  Director  or  as 
Director.  He  also  assisted  in  the  con- 
sulting and  investigational  work  on  the 
ventilation  of  the  Holland  Tunnel  and 
the  Midtown  Vehicular  Tunnel  be- 
tween New  York  and  New  Jersey. 

Professor  Kratz  is  the  serious-minded 
fellow  which  the  above  works  repre- 
sent. However,  he  does  like  to  "get 
away"  occasionally  and  relax  at  the 
Urbana  Country  Club.  Yes,  he  does 
play  golf  there  and  quote  "it's  around 
100,  more  often  above  than  below." 

Engineering,  or  at  least  a  profes- 
sional occupation,  seems  to  run  in  his 
family.  His  father  was  a  physician,  his 
sister  a  librarian,  and  his  brother  an 
architectural  engineer  who  graduated 
from  the  L  .  of  I. 

Professor  Kratz  is  a  member  of  the 
American  Society  of  Heating  and  Venti- 
lating Engineers,  American  Society  of 
Mechanical  Engineers,  Sigma  Xi,  Pi 
Tau  Sigma,  Gamma  Alpha,  and  Acacia. 
He  is  also  an  honorary  member  of  the 
National  Warm  Air  Heating  and  Air 
Conditioning  Association.  He  was  very 
active  in  the  American  Society  of  Heat- 
ing and  Ventilating  Engineers  serving 
as  a  member  of  the  governing  council 
from  1938  to  1943,  a  member  of  the 
Committee  on  Research  during  the  years 
1929  to  1937,  serving  as  chairman  in 
1935;  member  of  the  Publication  Com- 
mittee ,and  many  other  Technical  Ad- 
visory Committees  and  special  commit- 
tees of  the  Society.  He  has  been  author 
or  co-author  of  34  University  of  Illinois 
Engineering  Experiment  Station  bulle- 
tins and  78  miscellaneous  papers  and 
articles. 


PROFESSIONAL  ETHICS  .  .  . 

(Continued  from  Page  13) 
fied  orgaiu'zation  would  offer.  It  should 
be  stated  clearly  that  this  organization 
should  not  be  just  another  labor  union. 
The  prime  purpose  of  the  organization 
must  always  be  the  advancement  and 
betterment  of  the  engineering  profes- 
sion. 

Among  the  other  advantages  would 
be:  reasonable  assurance  of  "fair  play" 
among  engineers;  the  elimination  of 
the  financial  responsibility  of  progres- 
sive engineers  having  to  belong  and  pay 
dues     to     many     engineering     societies; 


pressure  could  be  brought  to  bear  upon 
every  state  to  pass  legislation  whicli 
would  insure  the  engineering  profession 
against  men  of  inadequate  training  from 
posing  as  engineers  and,  therefore,  the 
public  would  be  insured;  young  engi- 
neers could  be  assured  of  a  reasonable 
>tarting  pay.  These  are  just  a  few  of 
the  advantages  that  accompany  a  uni- 
fied engineering  society. 

The  tendency  in  the  past  has  been 
for  the  engineers  who  do  acquire  re- 
sponsible positions  to  forget  about  the 
uplifting  of  his  fellow  engineers.  This 
would  be  prevented  if  all  engineers  were 
professionally  minded.  This  does  not 
mean  that  the  engineer  should  take  ad- 
vantage of  a  position  to  harm  his  em- 
plo\er.  Such  acts  would  lead  toward 
a  feeling  of  distrust  by  the  emplosers 
and  the  public. 

One  of  the  most  important  determin- 
ir.g  factors  in  the  success  or  failure  of 
a  professional  organization  is  the  code 
of  ethics  sanctioned  by  the  organiza- 
tion and  by  which  the  members  must 
live  and  work. 

The  character  of  these  codes  is  rather 
difficult  to  determine.  The  majority  of 
the  engineers  work  for  companies  which 
are  in  keen  competition  with  other  com- 
panies and  naturally  they  wish  to  "out 
do"  their  competitor.  Also,  there  is  the 
sales  engineer ;  how  should  the  code  of 
ethics  affect  him?  His  salary  is  deter- 
mined, in  part  at  least,  on  a  commis- 
sion basis.  He  wants  to  make  a  sale 
and  his  company  wants  him  to  make  a 
sale.  The  problem  is  further  complicated 
because  engineers  are  called  upon  to  do 
so  many  and  varying  jobs. 

Codes  that  have  been  suggested  in 
the  past  are  of  little  value  because  most 
of  them  are  applied  to  the  consulting 
engineer.  Only  a  very  small  percentage 
of  the  engineers  are  consulting  engi- 
neers. 

The  ECPD  recently  has  suggested  a 
code  of  ethics  which  can  easily  be  adopt- 
ed as  a  good  comprehensive  code.  It  is 
too  bad  that  there  is  no  strong  organi- 
zation to  enforce  these  rules. 

Hecause  of  the  importance  of  this 
code  it  is  included  in  this  paper.  It 
should  be  read  and  studied  by  every 
engineer  and  every  engineering  student. 
A  great  stride  toward  professionalizing 
of  the  engineers  can  be  taken  if  all  en- 
gineers voluntarily  learn  and  practice 
this  code. 

THE  ECPD  PROPOSED  CANONS 
OF  ETHICS 

1.  The  engineer  will  avoid  conduct 
and  practices  likely  to  discredit  the 
honor  and  dignity  of  the  engineering 
profession. 

2.  He  will  attempt  to  co-operate  in 
building  \ip  the  engineering  profession 
b\     interchanging    information    and    ex- 

( Continued  on  Page  19) 

THE  TECHNOCRAPH 


ABOUT  7.000  miles  of  coaxial  cable  will 
u  be  added  to  our  plant  during  tiie 
next  few  years.  Inside  eacli  cable  arc  six 
or  eight  copper  tubes — each  pair  a  broad 
coinniunications  highway  for  two  tele- 
vision programs  or  nearly  500  long  dis- 
tance telephone  calls.  Giant  plow-trains 
will  "plant"  much  of  this  cable  deep  in 
the  ground  —  safe  from  storm  and  lire. 
This  construction  is  but  a  part  of  our 


acti\ity  in  the  telc^  isioti  field.  Now  in  an 
ad\anced  experimental  stage  are  plans  to 
link  coaxial  cables  and  high  frequency 
radio  relay  systems  to  j)ro\  idc  a  nation- 
wide television  network. 

Our  part  in  television  is  the  transmission 
of  programs  from  one  station  to  another. 
As  this  new  industry  develops,  the  Bell 
System  will  be  prepared  to  pro\  ide  what- 
ever network  facilities  arc  needed. 


BELL  TELEPHONE    SYSTEM 
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hfl  It  II  III   It  on  I' 


TAU   BETA  PI 

Tail  Hcta  I'l,  national  cnwiiicfriii^ 
lion()rar\',  lu'lii  its  initiation  banquet  at 
Hotd   tildcn-Hall    Fcbruaiy    1. 

The  tollowing  iiien  were  attipfed 
into  active  nieiiibership :  Clinton  P.  At- 
kins, Lawrence  J.  Hreinin,  Edward  C. 
Colin,  Keith  N.  Drager,  |ohn  [.  Fisher- 
keller,  E.  R.  Harris,  William  K.  Herda, 
Dalton  Hoskins,  John  K.  Leek,  Allen 
Onnsbee,  Se\niour  Sudar,  and  Thomas 
Woftord.  Toastmaster  tor  the  exeninif 
was  Ralph  R.  Peck,  lecturer  in  soil 
mechanics. 

"Don't  be  a  l•"ranken^tein  "  w.is  the 
subject  ot  the  address  by  Donald  L. 
Kemmerer,  assistant  professor  of  eco- 
nomics. The  content  of  his  speech  dealt 
with  the  analogy  between  the  classical 
Frankenstein  story  and  the  possible  re- 
enactment  of  this  story  by  the  engineer 
of  today.  Unless  the  engineer  has  an 
active  concern  for  the  control  and  proper 
utilization  of  the  fruits  of  his  research, 
he  may  release  a  destructive  force  more 
terrible  than  Frankenstein  himself. 
While  a  few  technically-trained  men 
ma\  make  revolutionary'  discoveries,  it 
is  paramount  that  the  masses  be  edu- 
cated to  insure  the  dedication  of  such 
discoveries  to  constructive  rather  than 
destructive  purposes.  Mr.  Kemmerer  be- 
lievcN    llic    liM^ic    Miliitiiiii    til    tlir    piiiWcm 


1(11-   the  engineer  is  the  exercise  of  good 
cnninidn  sense. 

INSTITUTE  OF  AERONAUTICAL 
SCIENCES 

Professor  H.  S.  Stillwell,  head  of 
the  aeronautical  engineering  depart- 
ment, spoke  on  aeronautical  engineering 
in  the  I'niversity  at  the' second  meeting 
of  the  student  branch  of  the  Institute 
of  Aeronautical  Sciences,  319  Engineer- 
ing Hall. 

There  was  a  geneial  discussion  of 
the  important  men  of  industry  who  may 
spe.ik  at  a  meeting  next  semester.  Thirty 
new  members  were  taken  into  the  or- 
ganization. 

SIGMA  TAU 

Sigma  Tau  held  its  initiation  ban- 
quet on  Februar\  (i  in  the  YMCA.  W. 
H.  Rodebush,  professor  of  physical 
chemistry,  was  the  speaker  of  the  eve- 
ning. He  told  of  the  experiences  he  had 
while  working  on  chemical  vvarfare  in 
London  during  the  buzz-bomb  blitz. 

The  fraternity  elected  new  officers. 
They  are:  A.  L  Ornisbee,  president; 
W.  A.  Ring,  vice  president;  L.  J.  Brein- 
in,  corresponding  secretary;  T.  I^.  Wof- 
ford,  recording  secretary;  and  K.  N. 
Drager,  treasurer. 

Those  initiated  were  A.  f.  Ameel, 
\.   A,  Cli.iiiin,  W.  A.  Curtis,   H."B. 


iHi^JllilM^iMllH  •:.--  "l  vS^Js  IlllM^^  UrJ  ill 


111! 


^i  *  jy  f  ■'#  :*-  ♦^(f .#-11-  f^i,*!.!-!^  ,f  )f^ 


THE  A.S.C.E.  GROUP 


Kranklui,    l',.  R.    Harris,   A.    H.    Hollett,    | 
1).    Hoskins,  I.    15.    Leek,    E.    F.    Peter- 
sen,   L.    W.  Rogers,    S.    Sudar,    L.    j. 
Hreinin,    and  T.    D.   Wofford. 

A.  S.  M.  E. 

A.  S.  AL  L.  had  a  meeting  on  Janu- 
ary I.  Frank  S.  Scott,  lieutenant  com- 
mander in  the  USNR,  of  Westinghouse, 
spoke  on  Power  Plants  in  Xavv  Ves- 
sels. 

The  Battle  of  Wits  with  the  E.  E.'s 
was  held   February  2. 

PI  TAU  SIGMA 

Pi  Tau  Sigma,  mechanical  engineer- 
ing fraternity,  initiated  ten  new  mem- 
bers at  a  haiiqiiet  Febriiar\  H  in  the 
VMCA. 

New  officers  are:  John  Fisherkeller, 
president;  Wayne  Ring,  vice  president; 
William  Myers,  treasurer;  Robert 
Ahern,  recording  secretary;  and  Stan- 
ley Newman,  corresponding  secretary. 

Those  initiated  are:  Robert  Ahern, 
Richard  Calhoun,  William  Eddleman, 
Proal  Judson,  William  Kroll,  James 
Mingee,  William  Myers,  Stanley  New- 
man, Hall  Roland,  and  Henry  Stevens. 

Toastmaster  for  the  dinner  was 
James  Bayne,  and  Lt.  Comdr.  Blake 
was  the  guest  speaker. 

CHI   EPSILON 

Chi  Epsilon  initiated  eight  men  on 
January  29  at  a  banquet  at  the  YMCA.  ( 
James  G.  Clark,  assistant  professor  of 
civil  engineering,  spoke  on  the  design 
problems  encountered  when  working 
with  large  airplanes. 

Robert  Mosberg  gave  the  welcom- 
ing address  which  was  followed  by  a 
reply  by  James  Ameel.  Those  initiated 
are  James  Ameel,  Edwin  Bly,  Neil 
Dunham,  James  Perry,  Tom  Wofford, 
Don  Swets,  Dalton  Hoskins,  and  Frank 
Bushman.  All  new  members  are  sta- 
tioned here  with  the  Navy  unit. 

The  facultx'  sponsor  of  the  honorary 
is  William  Oliver,  associate  professor 
of  civil  engineering,  and  Robert  Rein- 
hard  is  the  president,  (^ne  of  the  guests 
was  Tony  Konstant,  graduate  in  the 
.lepartment  of  civil  engineering,  who  is 
.HI  old  member  of  Chi  Epsilon. 

ENGINEERING  CAMP 
Professor  W.  C.  Huntington,  head 
of  the  department  of  civil  engineering 
at  the  U.  of  L  met  with  the  freshmen 
civil  engineering  students  on  January 
M)  to  continue  an  explanation  of  the 
(Continued  on   Page  32) 


18 


THE  TECHNOGRAPH 


PROFESSIONAL  ETHICS  .  .  . 

( L'ontiiiiK-il   from    l'aj;i'   1()) 

pc-rlcncc  with  otlu-r  c-nglneers  and  stu- 
dents and  b\-  contributinf;  to  the  work 
of  engineering  societies,  schools,  and  the 
scientific  and  engineering  press,  with- 
out disclosing  confidential  matter. 

3.  He  will  present  clearly  the  con- 
sequences to  be  expected  from  the  de- 
viations proposed  if  his  engineering 
judgment  is  overruled  by  non-technical 
authority  in  cases  where  he  is  responsi- 
ble for  the  technical  adequacy  of  engi- 
neering work. 

4.  He  will  endeavor  to  protect  the 
engineering  profession  and  all  reputable 
engineers  from  misrepresentation  and 
misunderstanding. 

3.  He  will  take  care  that  credit  for 
engineering  is  attributed  to  those  who, 
insofar  as  his  knowledge  goes,  are  the 
real  authors  of  the  work. 

6.  He  will  maintain  the  principle 
that  unduly  low  compensation  for  en- 
gineering employment  tends  toward  in- 
ferior and  unreliable  results  and  is  to 
the  disadvantage  of  his  profession. 

7.  He  will  not  advertise  his  work 
or  merits  in  a  self-laudatory  manner  or 
in  a  way  injurious  to  the  dignity  of  his 
profession. 

8.  The  engineer  will  not,  directly  or 
indirectly,  injure  the  reputation  or  busi- 
ness of  another  engineer. 

Q.  He  will  not  try  to  supplant  an- 
other engineer  in  a  particular  employ- 
ment after  becoming  aware  that  deci- 
^il)n  to  cnipln\-  the  other  has  been 
KMche,!. 

111.  He  will  not  compete  with  an- 
other engineer  on  the  basis  of  charges 
for  woi'k  by  underbidding  after  he  has 
been  infornied  of  the  charges  named 
b\    the  other. 

11.  He  will  not  use  personally  the 
achantages  of  a  salaried  position  to  com- 
pete  unfairly   with   another  engineer. 

\2.  He  will  not  knowingly  review 
the  work  of  another  engineer,  for  the 
latter's  client  or  employer,  without  the 
other  engineer's  knowledge  unless  the 
latter's  connection  with  the  work  has 
terminated. 

].].  He  will  not  knowingly  become 
associated  in  responsibility  for  engineer- 
ing work  with  engineers  who  do  not 
conform  to  ethical  practices. 

14.  The  engineer  will  endeaxor,  in- 
sofar as  it  is  possible,  to  secure  justice 
between  his  client  or  employer  and  the 
contractor  when  dealing  with  contracts. 

15.  He  will  act  in  professional  mat- 
ters for  each  client  or  employer  as  a 
faithful  agent  or  trustee. 

16.  He  will  not  accept  compensatitjn, 
financial  or  otherwise,  from  more  than 
one  interested  part  for  the  same  service, 


or  for  services  pertaining  to  the  same 
work,  without  the  conser.t  of  all  inter- 
ested parties. 

17.  He  will  not.  without  the  full 
knowledge  and  consent  of  his  client  or 
employer,  have  an  interest  in  any  busi- 
ness w^hich  may  bias  his  judgment  re- 
garding engineering  work  for  which  he 
is  employed  or  which  he  may  be  called 
upon  to  perform,  or  have  an  interest 
in  a  business  which  may  compete  with 
the  business  of  his  client  or  employer. 

18.  He  will  not  he  financially  inter- 
ested in  the  bids  as  a  contractor  on  com- 
petitive work  for  which  he  is  employed 
as  an  engineer  unless  he  has  the  consent 
of  his  client  or  employer. 

19.  He  will  not  accept  commissions 
or  allowances,  directly  or  indirectly, 
from  contractors  or  other  parties  deal- 
ing with  his  client  or  employer. 

20.  He  will  make  his  status  clearly 
understood  to  his  client  or  employer 
before  an  engagement  if  he  may  be 
called  upon  to  decide  on  the  use  of  in- 
ventions, apparatus,  or  any  other  thing 
in  which  he  may  have  a  financial  in- 
terest. 

21.  He  will  regard  it  his  duty  to 
guard  against  dangerous  elements  in  ap- 
paratus, structures,  or  plant,  or  danger- 
ous conditions  of  operation  therein,  and 
upon  observing  such  conditions  in  work 
with  which  he  is  associated,  he  will 
call  them-  to  the  attention  of  his  client 
or  employer.  H  dangerous  conditions 
persist  with  his  knowledge,  he  is  not 
fully  relieve<l  of  his  responsibility. 

22.  He  will,  when  he  is  a  public 
officer,  recognize  his  limitations  and, 
under  such  conditions,  retain  and  co- 
operate with  other  engineering  experts 
and  specialists  whenever  such  co-opera- 
tion may  be  serviceable. 

23.  The  engineer  will  interest  him- 
self in  the  public  welfare,  and  be  re.idy 
to' apply  his  special  knowledge,  skill, 
and  training  for  the  benefit  of  man- 
kind. 

24.  He  will  assist  public  officials  and 
others  in  attaining  a  fair  and  correct 
general  understanding  of  engineering 
matters,  extend  the  public  knowledge 
of  engineering,  and  discourage  untrue, 
unfair,  and  exaggerated  statements  re- 
garding engineering. 

25.  He  will  recognize  the  fact  that 
meetings  of  engineering  societies  and 
the  engineering  press  pro\ide  the  proper 
forum  for  technical  discussions  and 
criticisms,  and  al.so  that  clear  state- 
ments of  facts  relating  to  engineering 
enterprises  are  often  of  value  to  the 
public  when  they  are  prepared  for  lay- 
men's understanding  and  released  by 
competent  aiitiiority  through  the  public 
|iress. 

26.  He  will  not  issue  ex  parte  state- 
ments, criticisms,  or  arguments  on  mat- 


ters connected  with  public  policy  which 
are  inspired  or  paid  for  by  pri\ate  in- 
terests unless  he  indicates  on-  whose  be- 
half he  is  making  the  statements. 

2.  He  will  not  express  publicly  an 
opinion  on  an  engineering  subject  with- 
out being  informed  as  to  the  facts  re- 
lating thereto. 

28.  He  will,  express  no  o|iinion  which 
is  not  founded  on  adequate  knowledge 
and  honest  conviction  while  he  is  ser\- 
ing  as  a  witness  before  a  court,  com- 
mission,  or  other  tribunal. 

2'1.  He  will  not  lend  his  name  to  any 
questionable  enterprise  or  engage  in  any 
occupation  contrary  to  law. 

30.  He  will  make  provisions  for 
safety  of  life  and  health  of  employees 
and  of  the  public  who  may  be  affected 
by  the  work  for  which  he  is  responsible. 

31.  He  will  carry  on  his  work  in  a 
spirit  of  fairness  and  loyalty  to  asso- 
ciates, subordinates,  and  employees, 
fidelity  to  the  public  needs,  and  devo- 
tion to  high  ideals  of  courtesy  and  per- 
sonal honor. 

In  the  study  of  the  above  code  it  is 
seen  that  these  rules,  if  followed,  not 
only  are  uplifting  for  the  engineering 
profession,  but  will  help  the  individual 
engineer  to  become  an  alert,  intelligent, 
respectable  citizen  which  is  the  key  to 
happy  living.  It  points  out  that  an  en- 
gineer, because  of  his  education,  should 
be  a  leader  in  his  community  as  well 
as  in  his  work.  It  al.so  points  out  that 
courtesy  and  personal  honor  are  the  con- 
stituents of  fruitful  everyday  lixing. 
Surely  it  is  not  too  hig  a  sacrifice  to 
improve  ourselves. 

An  orgaJiization  miisT  and  will  be 
founded  which  shall  represent  the  en- 
gineering profession.  It  must  he  or- 
ganized with  these  points  in  mind. 

1.  Complete  and  readable  records  are 
to  be  kept  of  the  achie\ements  of  en- 
gineers and  will  be  a\  .lil.ihle  to  anyone 
concerned. 

2.  .X  quick  and  thorough  exchange  of 
technical  knowledge  must  be  accom- 
plished. 

3.  .'\  code  of  ethics  must  be  sanc- 
tioned anil  enforced. 

4.The  organization  must  ha\e  the 
legal  status  to  represent  the  engineer 
in   collective   bargaining. 

5.  The  motive  of  the  organization 
must  always  be  the  betterment  of  the 
engineering  profession. 

6.  The  organization  must  create  a 
relation  of  confidence  by  the  general 
public  and  among  engineers. 

The  individual  engineer  must  assume 
the  following  responsibilities: 

I.  He  must  always  trv  to  better  liim- 
selt. 

2. He  must  become  a  leader  in  his 
(Continued  on  Page  28) 
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WAR-FILE  0 


FROM  THE  RECORD  OF 
ONE  COMPANY: 

Example  after  example  of  revolutionary 
^        new  machinery  and  techmques 

.     t.  the  unlimitea  scope  of 
rt'CrHotthese^Uis-Chalmers 

^'Achievements  point  to  great  new 
peacetime  applications  m  every  f.eld. 


Early  in  war,  A-C's  work  withi 
trie  power  lielped  to  solve  sei 
war  shortages.  For  instance, 
light  metal  industries  faced 
problem:  lloio  to  boost  otitpu 
aluminum  for  fighting  plancsY 


s 


To  aid  plants  in  fignring  siihstation 
needs,  A-C  introduced  a  system  of 
visual  planning— .vr«/r  model  lai/outs 
of  power  nnil.t  and  .tu-itchgear — elim- 
inated hours  of  iiapcr  work,  complc: 
t-d)l<'s,  drawings! 


i 


New  alternating-current  welder,  de- 
veloped l)y  A-C,  gave  shipbuilders 
and  construction  men  important 
new  production  tool— used  power 
more  efficiently  without  converting 
to  direct  current. 


7 


The  nndtijjle  V-belt  drive  is  ant 
example  of  engineering  leader] 
Invented  by  Allis-Chalmers,  ti 
these  power-saving  belts  drive 
of  all  U.  S.  machines  rcgardle 
what  the;/  produce! 


TURN  ON  THE  POWER  FOR  RECONVERSION! 

Call  on  Allis-Chalmers'  new  War-Born  Products  and  Techniqui 

for  help  with  Technical  Problems.  At  your  command  is  the  wid 

range  of  Industrial  Knowledge  and  Equipment  in  the  World. 

\lll^  (lialmers  Manufacturing  Company,  Milwaukee  1,  Wisconsin 


POWER! 


The  answer  was  the  Mercury  Arc 
Rectifier  —  huge  electronic  device 
that  rehably  converts  a-c  to  d-c 
current  for  electrolytic  production  of 
hght  metals.  It  was  first  introduced 
by  AUis-Chalmers  engineers! 


J 


Another  electronic  war  develoiiment 
—  A-C's  high-frequency  Indiictinn 
Heater — greatly  facilitates  brazin;', 
hardening  and  annealing  of  many 
small  metal  parts  —  saves  time  and 
work  for  metal-working  industries! 


4 


To  help  relieve  a  paper  shortage, 
A-C  developed  the  Streambarkcr 
(unique  machine  using  water  pres- 
sure from  power-operated  pumps  to 
strip  bark  from  logs) — saved  n:ills 
tons  of  precious  v.'ood  ;;uip. 


In  steel  plants,  "Regulex"  Coiitrol, 
developed  by  A-C,  helped  boost  out- 
put of  alloy  steel  for  war  use — by  au- 
tomatically controlling  electric  fur- 
nace temperature,  making  possible 
extra  "heats,"  lower  "melt"  costs. 
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Today,  on  A-C  drawing-boards  are 
plans  that  put  these  and  many  ulher 
A-C  war  products  to  work  for  peace 
— will  help  lower  unit  costs,  produce 
better  clothing,  food,  cars,  home 
needs  by  putting  more  power  to  work. 
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Coming  to  every  field:  moic 
efficient  methods  and  equip- 
ment for  generating,  distribut- 
ing and  using  electric  power 
thanks  to  A-C  engineering! 
Call  your  nearby  A-C  office. 


ALUS-CHALMERS 


PRODUCER  OF  THE  WORLD'S  LARGEST 
LINE  OF  MAJOR   INDUSTRIAL   EQUIPMENT 


BOSTON  SYMPHONY 


DC  TRANSMISSION  .  .  . 

(Contiiiucil    trcini    I'a^'C    KM 

I'liornioiis  anuiimt  ot  working  cnpiral 
depends  on  his  decisions  that  he  can  nor 
afford,  for  his  own  sake  or  for  tliat  ot 
industry  in  general,  to  accept  revolvi- 
tionary  methods  without  due  considera- 
tion as  to  the  assurance  that  these  revo- 
lutionary methods  are  the  answer  to  his 
problems.  Although  this  philosophy  has, 
in  some  instances,  partially  impeded  the 
progress  of  industrial  development,  it 
has  served  to  stabilize  conditions  so  that 
progress  is  steadily  forward.  This  is,  in 
effect,  the  barrier  facing  the  protagonists 
of  the  adoption  of  direct  current  in  the 
transmission  of  electric  power.  The  at- 
titude taken  by  the  large  American  man- 
ufacturers of  electrical  equipn'.ent  is  to 
continue  development  on  the  improve- 
ment of  design  of  the  a.c.  system  while 
doing  an  ever  increasing  amount  of  e\- 
[H-rimental  research  on  the  d.c.  system 
so  th.it,  in  the  e\ent  that  it  becomes  de- 
sirable in  the  future  to  adopt  the  d.c. 
system,  a  limited  amount  of  engineering 
"know-how"  will  be  available. 

Fundamentally,  there  are  fovu'  distinct 
technical  advantages  to  transmitting 
power  by  high-voltage  direct  current. 
First,  the  capacity  of  the  conductors 
themselves  would  be  increased  wn'th  the 
adoption  of  direct  current.  Then,  the 
physical  construction  of  the  line  could 
be  simplified  as  only  one  conductor  per 
circuit  is  essential  for  direct  current. 
Thirdly,  direct  current  makes  the  possi- 
bility of  using  underground  cable  more 
attractive.  Lastly  and  of  the  most  sig- 
nificance, the  problem  of  stability  would 
all  but  be  eliminated  if  direct  current 
were  used. 

The  whole  argument  for  the  adoption 
of  d.c.  transmission  is  dependent  on  the 
effecting  of  voltage  transformation  at 
high-power,  high-voltage  levels.  This 
was  first  accomplished  in  1935  when  the 
Cieneral  Flectric  Company  erected  an 
experimental  d.c.  transmission  line  for 
the  New  York  Power  and  Light  Cor- 
poration extending  from  Mechanis\ille 
to  Schenectady.''  Li  1944,  General  Elec- 
tric installed  a  d.c.  tie  line  at  the  Edgar 
Thompson  Plant  of  the  Carnegie- 
Illinois  Steel  Company."  Roth  of  these 
installations  utilized  a  recently  devel- 
oped electronic  power  converter  known 
as  an  "Ignitron." 

Since  practically  all  research  in  the 
past,  relative  to  static  voltage  transfor- 
mation for  direct  current,  has  been  along 
the  lines  of  various  electronic  devices, 
any  study  of  the  feasibility  of  d.c.  tr.iiis- 
mission  should  include  a  study  of  the 
de\elopment  of  such  electron  tubes  as 
the  rhvratron,  ignitron,  and  excitron  in 
order  that  one  may  become  familiar  with 
the  characteristics,  limitations,  etc.;  of 
their  adaptability  ior  power  conversion. 


The  mercury  arc  rectifier  was  the 
basis  of  the  development  of  electronic 
power  converters.  In  191,^,  Dr.  Lang- 
nuiir  found  that  a  negative  electric  po- 
tential, introduced  between  the  cathode 
.111(1  anode  ol  thr  mercury  arc  icctilier, 
would  pre\cnr  the  start  ol  current  How 
rhiougli  the  anode  circuit.''  About  this 
time,  however,  the  three  element  vacuum 
tube  was  developed,  and  its  success  as 
an  oscillator  for  the  time  being  diverted 
attention  away  from  Langmuir's  discov- 
er>'  and  its  significance  as  a  possible 
means  of  power  conversion.  However, 
it  was  found  that  the  internal  \oltage 
drop  of  the  vaciuim  tube  was  prohib- 
itive, so  attention  was  again  turned  to 
the  discovery  of  Dr.  Langmuir.  Some 
ten  years  later,  positive  proof  was  at- 
tained   that    the    mercurv    arc    rectifier 


breakdown  voltage  of  the  tube,  circuits 
can  be  devised  to  record  electrical  events 
or  any  events  that  can  be  rendered  elec- 
trical. An  example  of  this  use  is  an 
electronic  circuit  that  is  used  to  register 
whether  current  or  \olrage  during  a 
switching  operation  or  a  thunderstorm 
exceeds  an  arbitrarily  selected  maximum 
value.'"  The  anticipated  value,  or  some 
appropriate  fraction  thereof,  is  applied 
as  a  negative  bias  to  the  grid.  If  the 
voltage  to  be  recorded,  whether  transient 
or  steady,  exceeds  this  bias,  the  tube 
will  trip  and  continue  to  "go"  until 
the  anode  circiu't  is  opened.  The  general 
method  of  stopping  current  in  a  d.c. 
operated  thyratron  forms  the  basis  of 
design  for  the  circuit  of  the  inverter. 
Such  a  circuit  is  shown  in  the  figure 
(Fig.   1)    below: 
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Figure  1 


could  be  used  for  inversion.  Tests  were 
made  with  a  standard  high-tension  rec- 
tifier of  the  type  used  for  series  arc 
lighting.  The  tube  had  a  bulbous  head 
and  two  upturned  side  arms.  Carbon 
electrodes  were  introduced  at  the  elbows 
of  the  side  arms  and  connected  to  a 
control  circuit.  A  voltage  of  9()()()  volts 
was  applied,  converted  into  alternating 
current,  and  then  lecomerted  to  low- 
tension  direct  current.  Such  a  revolu- 
tionary discovery  as  this  would  be  ex- 
pected to  arouse  new  interests  in  the  pos- 
sibilities of  d.c.  transmission.  High 
hopes  were  evolved,  but  so  far  the  new 
industry  has  advanced  slowly,  but  stead- 
ily. It  is  now  well  under  way  even  if 
(inly  on  a  modest  scale  at  present. 

In  1926,  five  years  after  the  rectifier- 
inverter  tests  were  made,  Prince  carried 
on  a  series  of  extensive  tests  on  the  op- 
erating characteristics  of  rectifiers  and 
inverters."  In  these  tests  he  used  grid- 
controlled,  gas-filled  tubes  called  thyra- 
trons.  The  thyratron,  fundamentally, 
is  quite  similar  to  the  ignitron,  the  dif- 
ference being  in  their  power  handling 
capacitv.  The  following  discussion  of 
iincrter  operation  is  based  primarily  on 
his  icport. 

When  thyratrons  are  operated  from 
a  d.c.  power  supply,  the  current,  once 
started  will  continue  to  flow  forever  un- 
less the  power  supply  is  inteirupted.  Wy 
using    the    grid    to    control    the    critical 


A  condenser  C  is  connected  in  series 
with  a  resistance  R  between  the  anode 
of  the  tube  and  the  positive  voltage 
terminal.  When  current  is  flowing,  the 
condenser  becomes  charged  to  the  poten- 
tial difference  existing  across  the  voltage 
drop.  To  obtain  a  better  understanding 
of  the  operation  of  the  circuit,  it  would 
be  helpful  to  assign  values  to  the  \arious 
components  of  voltages  e.xnsting.  Assume 
the  supply  voltage  to  be  250  V,  the  tube 
drop  15  V,  thus  leaving  a  net  condenser 
voltage  of  235  V.  Closing  the  switch 
will  bring  the  potential  of  the  right-hand 
condenser  terminal  to  zero,  a  fall  of 
235  V.  The  left-hand  terminal  will  also 
suffer  instantaneously  an  equal  fall  on 
account  of  the  high  transient  impedance 
of  the  load  as  compared  with  that  of  the 
condenser.  Thus  conditions  are  such 
that  at  this  instant  the  anode  potential 
is  some  220  V  negative  with  respect  to 
the  cathode.    Since  the  deionizing  time 
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THEY  look  like  little  knobby  glass 
knees. Butto  a  laboratory  worker  this 
jointed  glass  tubing  is  a  real  blessing. 
You've  seen  nightmare  arrangements  of 
glass  tubing,  flasks,  and  jars  in  "science" 
movies.  Real  laboratories  have  them,  too. 
And  the  job  of  connecting  a  maze  of  tub- 
ing— with  rigid  glass  joints  that  slip  to- 
gether like  a  fishing  rod — is  a  tough  one. 
Everything  has  to  be  lined  up  just  right. 
And  then  a  shock  or  a  blow  may  break 
the  rigid  tubing  and  you  have  to  start  all 
over  again! 

So  laboratory  people  weren't  displeased 
when  Corning  came  out  with  a  tough 
leakproof  ball  and  socket  joint.  It  sets  up 
and  takes  down  easily.  Parts  are  inter- 
changeable,   due   to  precision   grinding. 


And  it  permits  slight  movements  of  the 
apparatus  without  leaking  or  breaking. 
The  answer  to  this  glass  problem  was 
fairly  easy  Others  have  been  more  difficult. 
The  builders  of  the  Lincoln  Tunnel  in 
New  York  wanted  glass  tiles  forwalls  and 
ceilings  that  would  reflect  light  but  not 
glare  and  wouldn't  catch  dirt.  A  man  in 
Berkeley,  California,  who  was  building 
the  first  "atom"  smasher"  asked  for  glass 
parts  that  could  withstand  the  terrific  heat 
of  8,500,000  electron  volts.  Chemical 
manufacturers  needed  piping  that  would 
resist  the  corrosive  action  of  hot  acids. 
Corning  research  and  manufacturing 
skill  solved  these  glass  problems.  ^ 
Keep  this  in  mind  wherever  you 
wind  up  after  school.   It  is   entirely 


possible  that  the  intelligent  application 
of  glass  to  many  of  your  problems  may 
lowercosts  and  raise  quality  and  perform- 
ance. When  the  time  comes,  we'd  like 
to  help  you  find  out. CorningGlassWorks, 
Corning,  New  York. 
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for  gas-filli'd  tubes  is  of  the  order  of 
niicroseconds,  this  transient  negative 
swing  of  the  anode  potential  is  of  siifH- 
ciciit  duration  to  extingiiisli  the  current. 
It  was  not  long  until  an  automatic 
means  was  installed  which  would  in  ef- 
fect open  and  close  the  switch  of  Fig.  1. 
The  solution  proved  quite  simple  as  it 
was  found  that  a  second  thyratron  could 
be  used.  This  circuit  is  shown  in  Fig.  2 
below. 


Figure  2 

Making  the  grid  of  No.  2  positive  is  the 
equivalent  of  closing  the  switch  of  Fig.  1 , 
except  that  the  potential  falls  to  a  value 
of  15  V'  instead  of  zero  making  the  max- 
imum negative  potential  on  the  anode  of 
No.  1  205  V  instead  of  the  220  V  ob- 
tained before.  During  this  process,  the 
current  lias  been,  in  eiiect,  transferred 
from  tube  Xo.  1  to  tube  No.  2.  The 
process  may  be  reversed  as  frequently  as 
so  desired,  subject  to  the  condition  that 
the  anodes  shall  stay  negative  long 
enough  at  each  transfer  for  the  ions  to 
diffuse  out  of  the  space  around  the  grids. 
As  previously  mentioned,  this  deioniza- 
tion  time  is  but  10  to  100  microseconds. 
However,  this  value  is  for  a  current  nf 
a  few  amperes;  for  higher  values  of  cui- 
rent  the  deionization  time  is  found  to 
increase.  The  circuit  in  Fig  2  is  quite 
adaptable  to  transfer  direct  currcjit  to 
alternating  current.  It  is  only  necessary 
to  provide  an  output  circuit  by  substi- 
tuting the  primary  winding  of  a  trans- 
former for  the  resistance  R  whose  sec- 
ondary goes  to  an  a.c.  load.  It  has  also 
been  found  advantageous  to  insert  a 
choke  coil  L  in  series  with  the  d.c.  sup- 
ply This  tends  to  keep  alternating  cur- 
rent out  of  the  d.c.  supply  line.  The 
resulting    circuit    is    shown    in     Fig.    3. 

If  d.c.  transmission  is  to  lit  in  with 
the  long  established  methods  of  a.c. 
power  generation  and  utilization,  it  will 
be  necessary  that  the  alternating  current 
generated  at  the  power  station  be  recti- 
fied, transmitted  by  means  of  a  d.c.  tie- 
line,  and  then  inverted  at  various  distri- 
bution points  to  alternating  current  to 
supply  the  various  a.c.  loads.  So  far, 
this  situation  has  presented  no  technical 
difficulties  of  any  appreciable  conse- 
quence. In  fact,  as  far  as  the  stability 
of  the  rectifier-inverter  unit  is  con- 
cerned, this  factor  has  iiad  advantageous 


effects.  If  the  a.c.  output  of  the  inverter 
is  ag.-iin  rectified,  after  voltage  step-up 
or  step-down,  as  desired,  forming  a  "d.c. 
transformer,"  it  has  been  found  possible 
to  make  the  a.c.  waves  square  by 
coupling  output,  .•uul  thus  avoiding  any 
feedback  of  tlie  a.c.  power  to  the  d.c. 
power  system."  The  converse  of  this 
development,  that  is  a.c.-d.c.-a.c.  conver- 
sion, has  been  found  to  have  similar 
characteristics  as  was  experienced  in  the 
installation  at  the  Edgar  Thompson 
plant  of  the  Carnegie-Illinois  Steel  Com- 
pany.'- This  discovery  makes  the  possi- 
bilities of  d.c.  transmission  even  more 
attractive  from  an  economic  stand-point. 
Were  it  not  for  this  factor,  it  would  be 
difficult  indeed  to  visualize  the  adoption 
of  d.c.  transmission  if  it  were  to  mean 
the  total  scrapping  of  all  existing  means 
of  power  generation  and  utilization. 

The  two  experimental  installations  by 
Cieneral  Electric,  one  for  the  New  York 
Power  and  Light  Corporation  and  the 
other  for  the  Carnegie-Illinois  Steel 
Company,  represent  a  major  portion  of 
the  experimental  development  of  the 
electronic  power  converter  on  any  com- 
mercial scale.  Undoubtedly,  any  future 
development  will  be  in  the  form  of  a 
refinement  and  impro\emcnt  of  this  ex- 
perimental work. 

The  method  of  approacli  on  the  devel- 
opment of  the  Mechanisville  to  Schenec- 
tady line  is  to  first  change  constant-po- 


creased,  due  to  developmental  work  in 
progress,  to  a  system  capable  of  handling 
.SOOO  Kw  at  15  Kv  and  200  amps." 

It  would  appear  that  the  most  trouble- 
some difficulties  would  occur  in  conver- 
sion from  constant-potential  to  constant- 
current  alternating  current  and  vice 
versa.  A  detail  of  the  main  reactor  of 
the  monocyclic  network  is  .shown  in 
Fig.  4. 

Hy  \ar>ing  the  phase  of  the  voltage 
to  the  grids  of  the  thyratrons  it  is  pos- 
sible to  change  the  impedance  of  the  net- 
work from  X'  to  X'X'-'/X'  -)-  X-.  The 
grids  are  coupled  to  the  constant  poten-  ■ 
tial  lines  through  a  phase  shifting  net-  ^ 
work  in  such  a  manner  as  to  control 
the  time  of  firing  of  the  tubes  and  by 
this  means  adjust  for  constant  current. 
To  prevent  the  network  from  excessive 
\oltages,  in  the  event  that  the  constant- 
current  lines  should  happen  to  become 
opened,  the  constant-current  lines  are 
shunted  by  three  horn-gap  contactors 
connected  in  wye.  The  contactors  are 
set  for  12  Kv  effective  or  about  50%  in 
excess  of  normal.  Each  gap  has  a  re- 
sistance of  approximately  two  ohms  to 
limit  the  discharge  current. 

The  load  current  reactor  has  to  have 
a  fractional  rating  of  the  load.  A  satis- 
factory \alue  for  this  reactor  rating  has 
been  found  to  be  the  arithmetic  sum  of 
the  regulations  of  the  rectifiers  and  in- 
verters. A  three-phase  inductive  reactor 
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Figure  3 


tential  alternating  cvirrcnt  to  constant- 
current  alternating  current  by  means  of 
a  reactance  network  of  the  type  that 
Steinnietz  named  "  M  o  n  o  c  y  c  1  c 
Square."'  '  The  constant-current  alter- 
nating current  is  then  rectified  and  the 
direct  current  transmitted  at  constant- 
current.  At  the  receiving  end  the  exact 
procedure  is  carried  out  except  in  the 
reverse  order,  thus  ending  again  in  con- 
stant-potential alternating  current.  This 
apparatus  was  capable  of  the  constant- 
current  transmission  of  150  Kw  at  a 
voltage  of  15  Kv  and  a  current  of  10 
amperes.      Later    i:i    1935    this   was    in- 


rated  at  6H00  volts  and  20  amperes  per 
phase  was  used  on  the  3000  Kw  system. 
The  total  rating  of  the  control  is  then 
40iS  Kva.  This  reactor  was  sufficient  to 
vary  the  load  10:1  effective  over  the 
range  of  from  10%  to  100%  full  load. 
One  of  the  principal  advantages  of 
this  system  was  that  the  emergency 
switching  consists  of  the  application  of 

"Hull,  Albert  W.,  loc.  cit. 

^-"Design  of  an  Electronic  Frequency  Changer," 
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RCA  Laboratories  provides  another  great  achievement  in  television  — the  "mirror-hacked"  Kinescope,  or  picture  tube. 


New  "searchlight  brilliance"  for  home  television  / 


Now,  large  screen  television  pictures  are 
twice  as  bright— yes,  twice  as  hriglit  as 
ever  before! 

You  can  "count  ever)'  eyelash"  in  the 
close-ups.  You'll  almost  want  to  shake 
hands  with  the  people  on  your  television 
screen  — so  great  is  the  illusion  that  thoy 
are  actually  in  your  living  room. 

This  new  sharpness  and  brilliance  is 
achieved  through  the  new  RCA  "mirror- 
backed"  Kinescope,  or  picture  tube,  per- 
fected at  RC.\  Laboratories. 

It  has  a  metallic  film  — eight-millionths 
of  an  inch  thick.  This  metallic  film  acts  as 
a  reflector,  allowing  electrons  to  pass 
through  to  the  screen  but  preventing 


light  rays  from  becoming  lost  through  the 
back  of  the  tube.  Just  as  the  reflector  of  a 
searchlight  concentrates  its  beam— so  does 
tliis  metallic  film  reflector  double  the  bril- 
liance and  clarity  of  detail  in  home  tele- 
vision receivers. 

Similar  progress-making  research  at 
RCA  Laboratories  is  being  applied  con- 
stantly to  all  RCA  Victor  products  — assur- 
ing you  that  anything  you  buv  bearing  the 
RCA  monogram  is  one  of  the  finest  instru- 
ments of  its  kind  science  has  achieved. 

Radio  Corporation  of  America.  RCA  Biiihl- 
in^.  Radio  City,  New  York  20.  Listen  to  Tlie 
RCA  Victor  Show,  Sundays,  4:30  P.M.,  East- 
ern Time,  over  the  NBC  Network. 


IICA  \'ictor  home  television  re- 
ceivers will  he  a\  ailahle  in  two  types. 
One  model  will  lui\e  a  clircct-v iew- 
ini;  screen  about  6  bv  S  inches.  The 
otlier  type  will  he  similar  to  the  set 
shown  ah()\e— with  a  screen  about 
15  bv  20  inches.  Both  instruments 
are  luiug  readied  for  the  public  with 
all  possible  speed  and  should  be 
a\  ailahle  this  year. 


RADIO   CORPORATION  of  AMERICA 
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a  short  circuit  rather  than  that  of  opcn- 
iiig  a  circuit.  Another  advantage  is  that 
the  power  flow  can  he  controlled  hoth 
in  amount  and  in  direction  hy  the  oper- 
ator at  will.  This  is  in  striking  contrast 
to  conditions  met  witii  in  constant-poten- 
tial a.c.  lines. 

The  inverter  is  equippeii  witli  a  siiort- 
iiig  switch  for  use  when  starting.  This 
type  of  starting  has  three  inherent  ad- 
vantages: namely,  permits  operator  to 
check  circuit  at  low  voltage,  permits  him 
to  check  all  tubes  at  low  voltage,  and 
provides  a  means  of  establishing  a  grad- 
ual current  and  at  low  voltage  through 
the  d.c.  line  and  choke.  The  starting 
resistors  consist  ol  one  ohm  resistances 
connected  in  wye.  Without  the  excep- 
tion of  such  technical  designs  to  reduce 
d.c.  saturation  of  transformer  cores, 
filters  to  eliminate  possible  feedback,  and 
the  auxiliary  equipment  necessary  as  a 
piotecti\e  means  for  high  voltage  equip- 


ment, the  design  of  the  inverter  is  iden- 
tical to  that  previously  discussed.  From 
experience  it  has  been  learned  that  a 
negative  grid  potential  of  from  100  to 
1 50  V^  should  be  used  vv^hen  the  tubes 
should  be  non-conducting.  The  need 
for  this  fairly  high  negative  grid  voltage 
is  thought  to  be  caused  by  the  distributed 
capacitance  existing  between  grid  and 
anoile  of  the  tube.  It  has  also  been 
fouiul  desirable  to  use  two  d.c.  reactors 
in  the  transmission  when  the  rectifier 
and  inverter  have  a  common  neutral. 
This  arises  from  the  fact  that  positive 
and  negative  tubes  do  not  commutate 
simultaneously  and  therefore  the  posi- 
tive and  negative  ripple  voltages  of  the 
different  tubes  are  not  in  phase.  Re- 
actors are  of  the  iron-core  air-gap  type, 
designed  to  carry  200  amperes  d.c.  One 
has  an  inductance  of  .05  henrys  while 
the  other  is  .08  henrys.'' 

An  underground  four  conductor  cable 
about  3600  feet  long  has  been  connected 
for  loop  tests  in  conjunction  with  this 
system.  Although  it  has  not  been  oper- 
ated continuously  and  is  on  a  very  small 
scale,  sufficient  testing  has  been  carried 
out  to  insure  that  underground  d.c. 
transmission  performance  is  quite  satis- 
factory. 

.Since   1939,  this  system  has  been  op- 


erating on  the  piinciple  of  constant-po- 
tential direct  current  on  the  d.c.  tieline. 
It  was  found  that  the  constant-current 
principle  did  not  lend  itself  well  to  ex- 
isting practice  in  power  distribution."' 
SuH'e  some  of  the  same  engineers  who 
helped  develop  this  s\stem  were  also  in- 
strumental in  the  development  of  the 
frequenc)'  converter  at  Carnegie-Illinois 
Steel  Company,  it  seems  reasonable  to 
(■\pect  that  many  design  difficulties  re- 
line<l  in  the  I\lcchanis\ille-Schenectady 
transmission  line  were  carried  <)\ci'  into 
the  latter  development. 

The  frequency  converter  installed  at 
Carnegie-Illinois  Steel  Company  was  a 
20  K\v  asynchronous  d.c.  tie-line  be- 
tween the  25  cycle,  44  Kv  system  of  the 
plant  and  the  60  cycle,  69  Kv  system  of 
a  local  power  transmission  system.  The 
unit  was  installed  as  two  complete  10 
Kw  sets.  Each  set  consisted  of  a  three- 
phase,  current  limiting  reactors,  rectifier 
and  inverter  units,  using  type  G.L.  -  506 
sealed  ignitron,  and  a  d.c.  link.*' 

Compared  with  the  complex  switching 
gear  of  high-voltage  a.c.  sub-station  con- 
trol, the  switch-gear  and  control  for  the 
electronic  power  converter  is  amazingly 
simple.  The  sequence  of  closing  break- 
ers is  of  no  consequence  with  this  instal- 
lation. Under  ordinary  operating  con- 
ditions, circuit  breaker  operation  is  the 
only  operation  necessary.  There  is  no 
necessity  at  all  for  switching  in  the  d.c. 
line.  The  flow  of  power  is  under  the 
direct  control  of  the  operator.  He  has 
only  to  operate  a  mechanism  that  shifts 
the  phase  of  the  control  grid  voltage 
relative  to  the  anode  voltage  on  both  the 
rectifier  and  inverter  units.  The  only 
condition  which  dictates  whether  a  unit 
will  operate  as  an  inverter  or  as  a  recti- 
fier is  the  degree  of  phase  displacement 
of  the  control  grid  voltage.^^ 

Quite  a  bit  of  technical  development 
has  been  applied  in  this  installation.  For 
example,  the  frequent  failure  of  electron 
tubes  at  high  voltages  due  to  arc-back 
was  of  great  concern  to  many  engineers 
interested  in  the  design  of  such  electronic 
circuits.  At  first,  much  effort  was  ex- 
pended in  trying  to  correct  this  apparent 
undesirable  characteristic.  However,  in 
this  installation,  several  breakdowns  per 
day  are  experienced  due  to  such  failures 
as  arc-back  and  loss  of  grid  control 
without  their  effect  being  recognized 
except  by  very  delicate  instruments.  A 
new  method  of  attack  has  been  taken  in 
the  application  of  such  electron  tubes  for 
high-voltage  installation.  This  method 
of  attack  has  been  to  expect  such  faults 
but  take  measures  to  minimize  their  ef- 
fects. The  effects  of  the  faults  on  the 
power  service  have  proved  negligible. 

The  rectifier  possesses  two  possibilities 
of  fault;  that  of  failure  to  carry  current 
and  to  arc-back.  The  former  condition 
is   very   rare   indeed.      Unless   it  should 


persist,  this  type  of  fault  is  of  little  sig- 
nificance as  it  would  be  cleared  automat- 
ically by  the  control  system  which  acts 
to  suppress  these  faults.  The  fault  of 
arc-hack  would  be  cleared  automatically 
in  an  identical  manner  as  the  failure  to 
carry  current.  The  inverter  also  pos- 
sesses these  possibilities  of  fault  plus  the 
possibility  of  loss  of  control,  that  is  con- 
duction at  the  wrong  time.  Loss  of 
control  in  the  inverter  results  in  a  short 
circuit  of  both  the  a.c.  and  d.c.  lines. 
However,  since  the  system  is  a  constant- 
current  unit,  the  short  circiu't  resulting 
from  the  inserter  failure  is  not  a  serious 
condition.  Ncuinally,  the  inverter  is  able 
to  resume  operation  immediately  without 
the  intervention  of  any  protective  equip- 
ment. These  faults  can  be  expected  to 
clear  themselves  automatically  only 
when  the  characteristics  and  stability  of 
the  systems  are  such  to  permit  it.  The 
rectifier  and  inverter  circuits  themselves 
possess  little  resistance  with  a  large 
amount  of  inductance.  Together  with 
the  stray  capacitances  inherent  in  elec- 
tron tubes  of  this  type,  the  system  is 
subject  to  oscillation  when  sudden 
changes  of  current  occur.  This  insta- 
bility is  so  marked,  that  commutation 
alone  will  often  cause  such  oscillations 
to  be  set  up.  This  factor  is  corrected  by 
shunting  each  tube  with  a  resistance- 
capacitance  filter  which  very  effectively 
damps  out  these  oscillations. 

With  the  availability  of  high  d.c. 
voltages  many  engineers  believe  d.c. 
transmission  is  the  ideal.  This  does  not 
necessarily  apply  to  recent  developments 
and  their  influence  on  opinions  of  today. 
In  a  visionary  statement  of  sixty  years 
ago.  Lord  Rayleigh,  in  recording  his  joy 
at  seeing  alternating  current  coming  in, 
said  ".  .  .  because  the  whole  world  will 
now  learn  the  subtleties  of  electrical 
science,  after  that  they  will  come  back 
to  continuous  current."  Then  there  is 
the  Thury  system  of  constant-cinrent 
d.c.  transmission,  which  was  fundamen- 
tall\'  developed  for  high-tension  long- 
distance transmission.  Dr.  Louis  Bell, 
one  of  the  original  "three-phase  boost- 
ers" in  American  transmission  circles, 
said,  after  an  inspection  tour  of  part  of 
the  Thury  system  in  Switzerland,  "Any- 
one who  examines,  with  an  open  mind, 
the  big  constant-current,  direct-current, 
series  transmission  systems  such  as  have 
been  installed  by  M.  Thury  in  various 
parts  of  Europe  inevitably  conies  away 
with  a  realization  that,  whether  he  thor- 
oughly approves  of  the  system  or  not,  it 
works  remarkably  well."'"  O.  K.  Marti 
of  the  Allis  Chalmers  Manufacturing 
Company,  after  going  on  a  similar  tour, 

liiBedford,   Elder,   and   Willis,   loc.   cit. 

"■■Willis,      Bedford,      Kiienning,      &      Christenscn, 
loc.   cit. 
'-Ibid. 

"^".Switch    Ci 
Power     Converter," 
Allili.    1944,  p.    (,54. 
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expressed  nuich  the  same  opinion.'-'" 

One  of  the  (h's.-uivantages  of  d.c.  trans- 
mission advanced  by  some  is  that  not 
much  is  known  about  the  characteristics 
of  direct  current  at  hifjh  voltages.  Tliis 
is  where  a  stu(i\'  of  the  Thury  system, 
useti  quite  extensively  in  Europe,  wouhl 
prove  very  valuable.  A  constant-current 
system  of  il.c.  transmission  is  still  oper- 
ating at  125  Kv  over  some  300  miles 
between  Moultiers  and  Lyons.  Even 
when  compared  with  present  develop- 
ments in  super  high-tension  a.c.  systems 
in  America,  these  figures  are  still  quite 
formidable.  This  system  is  a  standing 
acknowledgment  of  its  practicability  in 
practice.  All  in  all,  Thiuy  has  not  ex- 
perienced as  much  trouble  with  this  sys- 
tem as  American  engineers  have  in  some 
a.c.  transmission  networks.  The  original 
nucleus  of  tile  network  is  still  in  opera- 
tion. When  expansion  was  necessitated, 
additional  generating  eqiu'pment  and 
line  capacity  were  merely  added.  Sta- 
bility considerations  have  not  limited  this 
expansion  in  an\  amount  as  has  been 
experienced  on  the  expansion  of  a.c. 
facilities  here  in  America. 

An  interesting  feature  was  noticed  at 
the  St.  Maurice-Lusanne  Power  plant 
by  Hell  when  he  was  on  his  tour  of  in- 
spection in  Europe.  Two  80  Kw,  three- 
phase  machines,  were  used  to  supply  the 
nearby  town  of  St.  Maurice  with  power. 
Bell  noticed  that  there  was  more  switch- 
gear  and  incidental  equipment  needed 
for  these  units  than  all  the  rest  of  the 
plant  together.-'  This  plant  happened 
to  contain  no  less  than  six  generating 
sets,  each  composed  of  a  pair  of  Thury 
generators  directly  connected  to  a  tur- 
bine. Each  of  these  machines  operates 
at  150  A  at  a  maximum  voltage  of 
2200  V.  thus  having  a  maximum  output 
of  3.^0  Kw  per  machine,  or  660  Kw  per 
set.  Further  it  was  noted  that  the  local 
transmission  line  was  of  a  girdered  steel- 
tower  t>pe,  while  the  d.c.  transmi.ssion 
was  of  a  wooden-pole  type  construction 
having  but  two  wires.  He  was  further 
informed  that  oidy  one  of  these  wires 
was  used  at  times,  the  return  connection 
being  by  ground.  The  extra  wire  was 
first  installed  as  a  result  of  popular 
prejudice  to  a  high-tension  grounded 
system  and  had  later  been  retained  pri- 
marily as  a  reserve  emergency  line. 

Another  factor  that  proves  to  be  dis- 
advantageous in  certain  respects  is  the 
fact  that  if  a.c.  generation  and  utiliza- 
tion is  used  in  conjunction  with  a  d.c. 
tic-line,  there  will  be  no  way  to  take 
care  of  the  wattless  component  of  the 
load  current.  A  solution  of  this  prob- 
lem would  be  to  compensate  for  the 
wattless  component  by  means  of  a  syn- 
chronous condenser  at  the  distribution. 
This  is  much  the  way  that  the  problem 
is  solved  in  a.c.  transmission,  except  tiiat 
the  wattless  and  power  components  are 
handled  together.     In  the  d.c.  transmis- 


sion system,  ninic  app.iiatus  would  he 
required  to  handle  the  re,icti\c  .ind 
power  components  separately. 

Among  the  technical  advantages  of 
d.c.  transmi.ssion  is  the  factor  that  ap- 
proximately twice  the  maximum  power 
can  be  transmitted  by  a  d.c.  line  as  could 
be  transmitted  by  an  identical  a.c.  line. 
This  is  true  because  many  limitations  to 
utilizing  a  line  to  its  fullest  extent  are 
functions  of  the  maximum  voltage  and 
current.  Examples  of  this  are  critical 
corona  voltage,  insulation  stress,  dielec- 
tric hysteresis  loss,  etc.  Since  a  factor 
of  the  square  root  of  two  exists  between 
the  maximum  a.c.  value  and  its  corre- 
sponding effective  value  while  the  max- 
imum d.c.  value  is  also  the  effective 
value,  the  power  which  is  the  propor- 
tional to  the  product  of  the  voltage  and 
current  will  be  twice  the  a.c.  value  for 
the  d.c.  \aiue  using  identical  maximum 
\alues  and  cuirent.  This  factor  becomes 
quite  important  in  the  design  of  trans- 
mission lines  and  in  the  design  of  the 
conductors  themselves. 

If  different  cm'rent  were  used  for 
transmission  it  would  be  possible  to  use 
only  one  conductor  per  circuit,  utilizing 
a  ground  return  to  complete  the  circuit. 
This  advantage  is  primarily  one  of  eco- 
nomics as  it  would  save  material  in  and 
simplify  the  construction  of  the  trans- 
mission line. 

Use  of  direct  current  woidd  permit 
greater  flexibility  between  generating 
stations  and  would  modify  the  problem 
of  stability.  This  was  evident  even  in 
the  early  days  of  transmission  develop- 
ment. ()ften,  in  those  days,  a  generat- 
ing station  would  supply  both  d.c.  and 
a.c.  power  to  supply  such  loads  as  elec- 
tric traction  system  with  direct  current 
wiiile  also  serving  such  a.c.  loads  as 
lighting.  It  was  found  that  as  expansion 
became  necessary,  the  solution  was 
simple  for  the  d.c.  system  being  merely 
the  addition  of  more  generating  equip- 
ment and  the  enlargement  of  the  trans- 
mission network.  However,  expanding 
the  a.c.  system  often  involved  the  neces- 
sity for  the  installation  of  complex  con- 
trol equipment  to  prevent  frequent 
power  failures  caused  by  the  instability 
of  the  transmission  network. -- 

It  has  been  found  also  that  direct  cur- 
rent lends  itself  better  to  underground 
cable  than  does  alternating  CLurent, 
partly  because  of  the  lower  dielectric 
hysteresis  and  insulation  stresses  set  up 
by  direct  current.  Also  when  cable  is 
used,  the  spacing  of  the  conductors  is 
reduced  many  fold  to  its  corresponding 
value  were  it  an  open-wire  line.  This 
increa.ses  the  susceptance  of  the  a.c.  line 
appreciably  and  makes  long  distance  a.c. 
underground  cable  transmi.ssion  prohob- 
itive.  The  increased  po.ssibility  of  un- 
derground transmission  by  utilizing 
direct  current  is  attractive  but  it  does 


not  seem  to  be  an  advantage  of  impres- 
si\e  importance  at  present. 

This  is,  in  effect,  the  presentation  ot 
the  case  for  d.c.  transmission  as  the 
future  method  of  transmitting  electric 
energy.  Undoubtedly,  it  enhances  the 
outlook  of  the  future  development  of 
transmission  networks,  if  only  to  be  used 
as  a  reserve  solution  to  problems  that 
seem  too  difficult  to  solve  by  develop- 
ment along  lines  of  existing  practice. 
There  should  be  no  question  as  to  the 
fact  that  it  does  possess  certain  technical 
advantages,  but  it  is  not  believed  that 
the  possible  merits  of  the  d.c.  system  will 
be  a  controlling  factor  in  the  adoption 
of  this  system.  Rather  this  adoption  will 
come  about  when  the  transmission  en- 
gineer, looking  for  a  .solution  to  his  par- 
ticular problem,  can  turn  to  an  experi- 
mental d.c.  system  that  has  behind  it 
enough  technical  refinement  and  engi- 
neering experience  in  commercial  prac- 
tice on  a  small  scale  to  justify  his  selec- 
tion of  this  system  as  a  solution  to  his 
problem.  In  this  respect  euch  installa- 
tions as  that  at  the  Edgar  Thompson 
Plant  of  Carnegie-Illinois  Steel  Com- 
pany will  do  more  for  speedy  adoption 
of  direct  current  in  tran.smitting  electric 
energy  than  volumes  of  literature  stress- 
ing its  theoretical  advantages. 

'""Recent  Developments  in  Constant-Cnrrent 
Transmission,"  Bell,  Louis,  Electrical  tt'orld.  l.,l. 
1914,  p.  361. 

=»"D.  C,  Transmission  in  France,"  Marti,  O.  K.. 
Electrical  World,  106,  1936,  p.  1341. 

=iBell,  Louis,  loc.  cit. 

~"D.  C.  Systems  of  Distribution  for  Lighting 
.Service.-  Wertli,  T.  R..  General  Electric  Review. 
15,   IVI-',  p.    5S6. 
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(Continued  from  Page  19) 

community   and    learn   to  see   the   needs 
of  others. 

3.  He  must  be  active  in  his  profes- 
sional organization. 

4.  He  must  always  remember  that 
he  is  representative  of  his  profession  and 
conduct  himself  accordingly. 

Fellow  engineers,  as  students,  we 
should  be  thinking  very  seriously  about 
the  movement  of  professionalization. 
We  are  the  ones  who  will  have  to 
become  the  leaders  in  this  nio\ement. 
Far  too  often  the  remark  is  heard  among 
engineering  students,  "Well,  I'll  try  en- 
gineering and  if  I  can't  make  a  living 
that  way  I'll  do  something  else."  A 
problem  cannot  be  solved  by  running 
away  from  it.  It  is  up  to  us  as  Profes- 
sional Engineers  to  see  to  it  that  we 
can  make  a  living  being  engineers. 

It  is  our  responsibility  to  those  who 
follow  us  to  create  a  strong  profession 
so  that  they  may  be  assured  of  a  de- 
cent living  as  an  engineer. 

Let  us  responde  to  our  duty  better 
than  those  before  us  have  done.  Let  us 
act  and  accomplish. 
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Using  Strength  and  Good  Dioleetrie  Properties 


HIGH  OllUCUlC 
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„,,   .ORE  PROPt«mS-tO«B,HEO 


AS  ANY  coal  miner  will  tell 
_l\  you.  this  is  a  fused  ''trolley 
tap",  a  quick  and  easy  means 
of  siphoning  power  for  elec- 
tric cutters,  drills  and  loaders 
from  mine  trolley  wires. 

The  case  is  made  from  Syn- 
thane  laminated  phenolic  tub- 
ing  for   mechanical   strength 


and  dielectric  properties,  and 
lined  with  asl)estos  for  resist- 
ing the  flash  of  the  fuse  it 
contains.  Use  plastics  not  for 
some  vague  magic  in  the  name 
"plastics"  hut  for  their  real 
advantages.  And  l»y  all  means, 
use  plastics  where  they  right- 
fully belong. 
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How  to  Make  a  Splice 
in  Rubber  Insulated  Cable 

•  Illustrated  Bulletin  OK-1007  describes 
various  splices  and  tapes  for  rubber  insu- 
lated cables  up  to  5000  volts.  To  obtain  a 
copy  just  write  The  Okonite  Company, 
Passaic,  New  Jersey. 


OKONITE 

INSULATED  WIRES  AND  CABLES 


Flight-tested  to  WO 

Degrees   Below  Zero 

with 
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Reports  on  the  temperature,  humidity,  and  press 
are  radioed  back  to  recording  instruments  on  the 
Bendlx-Friei  Radiosonde,  carried  to  heights  of  16  miles  or  more 
by  a  balloon.  These  "weather"  reports  proved  invaluable  to  the 
United  Nations  during  the  War;  thousands  of  Radiosondes  were 
sent  aloft  each  month. 

The  Friei  Instrument  Division  of  Bendix  Aviation  Corp.  cali- 
brates Radiosondes  in  its  plant  at  Towson,  Md.,  with  the  test 
chamber  shown  below.  This  is  cooled  from  +  104  to  ~  100  deg. 
F.  in  75  minutes,  the  air  pressure  being  simultaneously  reduced 
to  match  flight  conditions.  Cooling  is  accurately  controlled  by 
a    two-stage    Fricit    refrigerating    system    using    Freon-22. 

The    installation    was    designed    and     erected     by    the    Paul    J. 
Co.,    Frick    Distributors   at    Baltimore. 

For  the  solution  of  that  par- 
ticular refrigerating,  ice-making  or 
air  conditioning  problem  of  yours, 
get  in  touch  with  the  nearest 
Frick    Branch    or    Distributor. 
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LUFKIN  "Peerless"  Chrome  Clad 


Steel  Tapes 


Rough,  tough   measuring 
work   can't   hurt  the   Lufkin 
"Peerless"  Chrome  Clad  Steel 
Tape.     Jet    black    morkings   ore 
always  easy  to  read.    Sturdy  steel 
line    is    covered    with     satin    smooth 
chrome    that    resists    rust    and    will    not 
crack,    chip,    or    peel.     For    free    catalog 
write  THE  LUFKIN  RULE  CO.,  SAGINAW, 
MICH.,  New  York  City. 
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Coordinator :    A    man    who    brings    organized    chaos      _ 
out  of  reginicnti'd  contusion.  I 

If  all  the  girls  that  didn't  neck  were  gathered  in 
one   room,  what  would  we  do  with  her? 

A  remarkably  honest  Chicago  doctor  sent  m  a  cer- 
tificate of  death  with  his  name  signed  in  the  space 
reserved  for  "cause  of  death." 

Horace:   "Say,   hut   your   mother-in-law    is   thin." 
Clarence:    "I'll   sa>.   Why,    when    she   drinks   tomato 
juice  she  looks  like  a  thermometer." 

Nervous  Sintor:  "Sir-er,  that  is,  I  would  like  to  er. 
that  is,  I  mean,  I  ha\e  been  going  with  \()ur  daughter 
for  five  \ears  ... 

Father:  "Well,  what  do  you  want  —  a  pension.-'" 

An  engineer  was  discovered  by  his  wife  one  night 
standing  over  his  baby's  crib.  Silently  he  watched  him. 
As  he  stood  looking  down  at  the  sleeping  infant,  she  saw 
in  his  face  a  mi.xture  of  emotions  —  rapture,  doubt,  ad- 
miration, despair,  ecstasy,  incredulity.  Touched  and  won- 
dering alike  at  this  unusual  parental  attitvide  and  the 
conflicting  emotions,  the  wife,  with  e\es  glisteniiig, 
slipped   Iter   arms   around   him. 

".A  penn\  ten'  \iinr  thoughts,"  she  said  in  a  tremulous 
\(iue. 

He  bhiited  tlu-ni  out:  "For  the  life  of  me,  1  can't 
see  how  an\bod\  can  make  a  crib  like  th.it  for  three 
torty-nine." 

THE  TECHNOGRAPH 


WHO  IS  THE  LOVELIEST  LADY  YOU  KNOW? 


YOUR  SWEETHEART?  Your  sister?  Is 
she  someone  )()ii  know  well  ...  or 
someone  glimpsed  fleetingly  in  a 
crowd?  Is  she  blonde  or  brunette  or 
titian?  A  mo\  ie  star,  jjerhaps? 

Whoever  she  is,  the  chances  are 
that  a  little  black  lump  of  coal  has 
helped  to  make  her  beantifid! 

For  these  days,  many  of  her  cos- 
metics contain  derivatives  from 
coal— in  colorful  dyes  and  delicate 
fragrances.  Lipstick  to  harmonize 
with  her  coloring.  Tinted  face 
powder.  Rouge.  Eye-shadow.  Nail 
polish. 

Hel]nng  to  create  beauty  is  just 
one  of  the  jobs  coal  does.  Deriva- 


tives from  coal  also  are  helping  to 
cure  the  sick,  to  groiv  better  garden 
crops,  to  make  plastics,  jjaints, 
lacquers,  to  drive  airplanes  and 
stoke  blast  furnaces.  In  fact,  you'd 
have  to  search  long  and  hard  to  find 
a  more  versatile  perlormer  than  a 
little  limi|j  of  coal. 

For  a  long  lime  now,  Kojjpeis 
chemists  ha\e  been  si  tidying  coal, 
experimenting  wiih  it,  making  use- 
ful chepiicals  from  it.  And  today, 
Koppers  is  producing,  in  com- 
merti:il  (UKiiiiiiies,  scores  of  eliemi- 


cals  for  manufacturers  to  use  in 
finished  products  of  all  kinds. 

In  addition  to  having  a  thorough 
kno^v'ledge  of  the  chemistry  of  coal, 
Koppers  also  designs  and  builds 
coke  ovens,  treats  wood  with  pre- 
servaii\es,  manidactures  piston 
rings,  couplings,  airplane  projjel- 
lers,  roofing  and  ])a\ing  materials, 
and  engages  in  numerous  other 
activities  besides.  That's  why  Kop- 
|5ers  is  kno^vn  as  "the  industry  that 
serves  all  industry".  Koppers  Com- 
pany, Inc.,  i'iiisi)uigh  19,  Pa. 


The  industry  that  serves  all  industry  .  .  .   KOPPERS 
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Roebling  produces  every  major  type  of  wire  and  wire  product  ...  house 
wire  to  telephone  coble  .  .  .  bridge  cable  to  wire  rope  .  .  .  fine  filter  cloth  to 
heavy  grading  screen  ..  .strip  steel  and  flat  wire  to  round  and  shaped  wire  .  .  . 
oil  Roebling  products.  All  the  result  of  over  100  years  of  wire  specialization. 
John  A.  Roebling's  Sons  Company,  Trenton  2,  N.J. 


ROEBLING 


PACEMAKER       IN      WIRE      PRODUCTS 

WIRE  ROPE  AND  STRAND  •  FITTINGS  •  SLINGS  •  SUSPENSION  BRIDGES  AND  CABLES 
COLD  ROILED  STRIP  •  HIGH  AND  LOW  CARBON  ACID  AND  BASIC  OPEN  HEARTH  STEELS 
AIRCORD,  SWAGED  TERMINALS  AND  ASSEMBLIES  •  AERIAL  WIRE  ROPE  SYSTEMS  •  ROUND 
AND  SHAPED  WIRE      •      ELECTRICAL  WIRES  AND  CABLES     •     WIRE  CLOTH  AND  NETTING 


ENGINEERING  NEWS  .  .  . 

(ContiiiLifd  from  Page  18) 

uiiivcisity's  new  summer  camp  for  sur- 
veying and  to  complete  plans  for  the 
first  groLip  to  attend  the  camp  next 
summer. 

The  site.  Camp  Rabideaii,  situated 
in  Northwestern  Minnesota  in  the 
1, ()()(), (K)()-acre  Chippewa  National  for- 
est, will  be  leased  to  the  university  b\ 
the  U.  S.  forest  .service  for  $50  a  year. 

Arrangements  for  leasing  the  camp 
were  approved  by  the  I',  of  I.  board  of 
trustees  in  December,  and  according  to 
Professor  Huntington,  the  only  thing 
which  could  block  use  of  the  camp  this 
summer  is  a  lack  of  cots  and  mattresses. 
An  application  for  these  items  is  now 
pending  with  the  Reconstruction  Fi- 
nance corporation,  he  said. 

There  are  seventeen  frame  buildings 
containing  25,000  square  feet  of  floor 
space  at  the  camp,  and  kitchen  equip- 
ment has  been  moved  to  the  area  from 
other  camps   for  use  of   the   university. 

Attendance  at  the  summer  camp  for 
eight  weeks,  beginning  about  the  middle 
of  July,  will  be  required  of  civil  engi- 
neers. Other  engineers  nia\'  choose  the 
camp  as  an  elective  subject.  Seven  hours 
credit  will  be  given  for  the  surveying 
course,  (^nly  prerequisites  are  algebra 
and  trigonometry. 

Most  civil  engineering  students  will 
attend  the  camp  between  their  fresh- 
man and  sophomore  years.  Professor 
Huntington  expects  about  50  this  year, 
with  increases  in  future  years  corre- 
sponding to  increased  enrollment  at  the 
University. 

V-12  GRADUATES 

Sixty-one  V-12  seniurs  in  engineering 
received  commissions  as  ensigns  in  a  spe- 
cial ceremony  during  the  graduation  ex- 
ercises February  10. 

Captain  Leland  R.  Lampman,  profes- 
sor of  naval  science  and  tactics,  per- 
formed the  ceremony  at  which  the  oath 
of   allegiance  was  administered. 

The  following  men  received  commis- 
sions: Alan  Ameel,  Donald  Anderson, 
James  Payne,  Lester  Peck,  Charles  Per- 
kel,  John  Piggers,  Gustav  Blom,  John 
Hlottman,  Marion  Powers,  Robert 
Piown,  Robert  Putler,  William  Chal- 
ker,  Norton  Chapim,  Robert  Craig, 
Paul  Curry,  Raymond  DePiase,  Deiro 
Desmond,  Harold  Downs,  William  Ed- 
dleman,  James  Etter,  Seth  Fisher,  Jerr\' 
(jitre,  Robert  (jryb,  John  Hayden. 

William  Herda,  Norman  Hinrichs, 
Cieorge  Huf^,  Gerald  Jenkins.  John 
Keelan,  Robert  Kersey,  John  Lancas- 
ter, Pertram  Levey,  William  Mann, 
Lane  \Lishaw,  James  McCarthy, 
Robert  McKinstry,  Charles  McMillen, 
Meiril  Moore,  Harry  Pedersen,  IVLil- 
colni  Pickett,  Richard  Piersol,  Robert 
(Continued  on  Page  ,^4) 
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There's  a  heap  of  engineering  in  a 
Hoover  electric  cleaner. 

A  typical  model  shoiin  in  cross 
section  above  required  55,000  hours 
of  ('iigineering  research,  study,  and 
tvork  to  get  it  ready  for  production. 

This  is  a  fair  average  figure  for 
new  Hoover  tnodels. 


The  Hoover  Company  has  been  the 
norld's  largest  manufticturer  of 
home  cleaners  for  nearly  forty  years. 
To  maintain  leadership,  and  be  first 
uith  the  latest  and  the  best.  Hoover 
ref/uires  the  full-time  service  of  an 
engineering  staff  of  1.30  .  .  .  at  least 
a  third  of  them  graduate  engineers. 


This  modern  four-story  brick  building,  total- 
ing 60.000  square  feet  of  floor  spaee  and  contain- 
ing up-to-date  laboratory  equipment,  is  the  Hoover 
Engineering  Department. 

The  Hoover  Cleaner  is  "born"  in   the  develop- 


THE       HOOVER      COM 
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ment  engineering  division,  where  teamvvorking 
skilled  designers,  inventors  and  engineers  plan  to- 
morrow's electric  cleaners. 

The  hihoratory  division  studies  and  tests,  re- 
jects or  recoinniends  each  component  part  of  each 
new  product  "to  be." 

Merhanicnl  engineers  measure  noise  and  vibra- 
tion. d<"sign  fan  svstems.  sludv  cleaning  methods 
and  soInc  power  transmission  |)r(»blems  in  dc\  elop- 
ing ncM  designs. 

FJccI rifiil  cii uiiircrs  devcloj)  and  test  motors, 
wiring,  switches,  lamps,  etc.,  designing  the  right 
power  })lant  and  a<'cessories  for  a  Hoover. 

I'roilucI  engineers  soKe  manufacturing  prob- 
l«-m>.  set  up  stan<lards,  sec  that  Hoover  quality  is 
maintained. 

P  A  N  Y     •      North  Canton,  Ohio 
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Housing^wires  and 
cables  in  walls  and 
floors. 

•  Surface  housing  of 
wires  on  ceilings, 
walls  and  floors  with 
greatest  efficiency 
and  neatness. 

•  How  to  eliminate 
enclosed  branch  cir- 
cuits with  limited 
outlets  in  homes  and 
provide  maximum 
access  for  fixtures. 

•  Wires  and  cables 
to  suit  every  indus- 
trial, commercial  and 
domestic  power  re- 
quirement. 


national  Electric 


PIttsburqh  22, Pa. 


20  Series'  Ease  of  Operation 

Saves  Time  in  Grinding 


Let  us  show  you  the  produc- 
tion possibilities  of  these 
Electrically  Controlled 

Plain  Grinding  Machines. 

;iBs 


No.20(i0"xi8") 

NO.22  (10"x36") 
No.  23  (10"x48") 


BROWN  &  SHARPE 


READ  the  TECH 


For  Sound  Engineering 


nformation 


Subscriptions  May  Be  Obtained  in 

Room  213  Engineering  Hall 

Daily  Between  4:00  and  5:30  p.m. 


ENGINEERING  NEWS  .  .  . 

(  Contimu'tl   fioni   Pafic  32) 
PumiiTsoii,   John    Reigle,    Hall    Roland, 
Max     Roller,    Jimmy    Sevier,     Ricliard 
Smith,  Stanley  Sprague,  Jacob  Staab. 

Rosswell  Steacy,  Henry  Stevens, 
Leonard  Stidley,  Raymond  Stone,  Wil- 
liam Strattan,  Harold  Turner,  LInier 
Walston,  Robert  Wat.son,  Leonard 
Weinberg,  Frederick  Weiss,  William 
Whitenack,  and   Hugh  Woodcock. 
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ANONYMOUS 

Mine  poultrv  ! 

They  sat  on  her  porch  at  midnight, 

Hut  his  love  was  not  to  her  taste. 

His  reach  was  36   inches 

And  she  had  a  44  waist. 

Let's   latch   onto   this   one: 

Two  small  children  were  in  adjacent 
beds  at  the  hospital.  Said  one  to  the 
other: 

"I'm  a  girl,  wiiat  are  you?" 

"I'm  a  bo\." 

"Hut  \ou   look    like  a  girl." 

"I'm  a  boy.  I'll  show  you  when  the 
nurse  leaves." 

Finally  when  they  were  alone,  he 
^Inly  lifted  the  covers.  "See,"  he  said  — 
"blue  booties." 

Stone  walls  may  not  a  prison  make, 
noi  iKiM  bars  a  cage,  but  man  they  sure 
do  limit  \our  activities ! 
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Du  Poiit  DigesT 

j        Items  of  Interest  to  Students  of  Chemistry,  Engineering,  Physics,  and  Biology 

CHLOROPRENE  RUBBER  DEVELOPED  BY  DU  PONT 


Chemists  and  Engineers  Unite 

to  Produce  "Neoprene,"  Prove 

Value  of  Group  Research 

THE  synthesis  of  rubber  was  for  many 
years  a  challenge  to  the  chemists  of 
the  world.  In  1925  Du  Pont  chemists  un- 
dertook to  solve  the  problem,  using  as 


their  starting  point  a  discovery  an- 
nounced by  Dr.  J.  A.  Nieuwland  at  Notre 
Dame  University  in  connection  with  the 
polymerization  of  acetylene.  The  Du 
Pont  research  staff  modified  his  process 
to  form  a  material  known  as  monovinyl- 
acetylene  and  discovered  that  this, 
treated  with  hydrogen  chloride  gas,  pro- 
duced chloroprene,  a  chemical   previ- 


Chemistry  extends  the  mold-free  life  of  baked  goods 


„    WITH         mmm^^ 
^    MYCOBAN 

L 

■fcii«*fci^  ^  WITHOUT 
MYCOBAN** 

i^ 

A  hungry  world  cannot  afford  to  waste 
bread.  Yet  until  recently  millions  of 
pounds  of  bread  were  being  wasted  an- 
nually in  the  United  States  becau.se  of 
mold.  There  was  a  real  commercial  need 
for  a  material  that  would  delay  the 
growth  of  this  food  enemy,  if  only  for  a 
day  or  two.  Hut  to  meet  requirements, 
this  material  had  to  be  edible,  whole- 
some, and  completely  beyond  any  sus- 
picion of  being  toxic. 

Combined  chemical  and  bacteriolog- 
ical research  resulted  in  the  discovery 
that  0.3"^,  of  calcium  propionate  or 
sodium  propionate  in  bread  would  de- 
lay the  growth  of  mold  for  as  long  as 
two  weeks.  In  commercial  practice,  a 
concentration  between  0.1*^  and  0.2%. 


was  found  to  be  sufficient  for  average 
conditions. 

Calcium  and  sodium  propionates  are 
made  from  propionic  acid,  the  synthe- 
sis of  which  (from  carbon  monoxide  and 
ethyl  alcohol)  is  another  chapter  in  the 
achievements  of  Du  Pont  resjearch — 
and  an  interesting  one.  The  propionates 
occur  in  low  concentration  in  Swiss 
cheese  and  other  dairy  products,  as 
well  as  in  the  human  body.  Hence  their 
consumption  in  foodstuffs  is  both  nat- 
ural and  safe. 

"Mycoban" — as  the  Du  Pont  pro- 
pionates are  called — is  a  shining  exam- 
ple of  how  intensive  research  solved  a 
problem  which  long  perplexed  baking 
technologists. 


ously  unknown.  Their  next  discovery 
was  that  the  polymerization  of  chloro- 
prene resulted  in  a  rubber-like  solid,  su- 
perior in  many  respects  to  natural  rub- 
ber itself! 

Neoprene,  as  this  synthetic  rubber  is 
now  called,  was  first  placed  on  the  mar- 
ket in  1931.  Although  more  costly  than 
natural  rubber,  the  demand  for  it  grew 
rapidly.  Du  Pont  engineers  were  called 
upon  to  design  and  build  manufacturing 
units  embodying  improved  equipment 
and  better  production  techniques.  The 
result  is  that  today  neoprene  production 
is  measured  in  millions  of  pounds  a  year, 
and  the  price  is  only  slightly  higher 
than  that  of  prewar  natural  rubber. 

The  development,  the  improvement 
and  the  large-scale  production  of  neo- 
prene are  another  tribute  to  the  value  of 
modern,  coordinated  research.  Neo- 
prene is  the  result  of  the  cooperative 
efforts  of  many  Du  Pont  research  chem- 
ists, engineers  and  other  technical  men. 


Questions  College  Men  ask 
about  working  with  Du  Pont 

"WILL  I  CONTINUE  TO 
LEARN  AT  DU  PONT?" 


On-Uie-job  (raining  of  new  cliemists 
and  engineers  is  supplemented  at 
many  DuPont  plants  and  laboratories 
by  training  courses,  lectures,  and  con- 
ferences. In  37  laboratory  centers  — 
chemical,  biological,  metallurgical, 
engineering,  physical—  new  men  are 
continually  exposed  to  the  thinking 
and  direction  of  men  who  have  given 
cellophane,  nylon,  polythene,  and 
many    other    products    to    America. 


More  facts  about  Du  Pont— Listen  to  "Cavalcade  of  Atnerica,"  Mondays,  8  PM  EST,  on  NBC 


BETTER     THINGS     FOR     BETTER     LIVING 
...THROUGH    CHEMISTRY 


E.    I.    DU    PONT    DE    NEMOURS    &    CO.    (INC.) 
WILMINGTON  98,  DELAWARE 
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REPRESS  NTATI VE 
PRODUCTS  IN  WHICH 
S.S.WHITE  FLEXIBLE 
SHAFTS  ARE  USED 
AIRCRAfT 


Windshield  Wif 
AUTOMOTIVE 


Moking 
col 

>  Grlndin 


CENERAl 

Air  Cond.l 
Conveyors 


ling  Slo 
>e  Work 
■  e  Rodic 


INDUSTRY  USSS'" 

SSmiTETLfXIBLt  SHAFTS 

Yes,  S.S.White  flexible  shafts  are  among  the 
most  useful  of  basic  mechanical  elements.  The 
partial  list  at  the  left  will  give  you  a  good 
idea  of  the  many  different  products  in  which 
they  play  a  part. 

And  here  is  the  reason  for  this  extensive  use 
—  S.S.White  flexible  shafts  provide  engineers 
with  a  simple,  practical  answer  to  two  prob- 
lems which  come  up  again  and  again  in  the 
design  of  mechanical  products- 
ID  The  problem  of  transmitting  rotational 
power  around  turns  and  in  paths  other 
than  straight  lines. 

(2)   The  problem  of  mechanical  remote  control. 

S.S.White  flexible  shafts,  in  both  the  power 
drive  and  remote  control  types,  come  In  a 
large  selection  of  diameters  and  characteris- 
tics to  meet  a  wide  range  of  requirements.  En- 
gineers will  find  it  helpful  to  be  familiar  with 
the  range  and  scope  of  these  "Metal  Muscles" 
for  mechanical  bodies. 


WRITE     FOR     BULLETIN    4501 

It  gives  basic  facts  and  technical 
data  about  flexible  shafts  and  their 
application.  A  free  copy  will  be 
mailed  to  you  for  the  asking. 
Please  mention  your  college  and 
course    when   you   write. 


WTE 


INDUSTRIAL 


W»\ITE  DENTAL  MFG.  CO.   'fWA^Bl^l^  M  #%ff.#VA*  DIVISION 

f^^-^—    DEPT.C,    10   EAST   40th   ST.,  NEW  YORK    16.  N.  V.  f^ 
One,  0^  /^utciic^u  A  AAA  ^IndtMCtial  Stterfoti4ei 


(.'ho/iiial   .iiitdysh    of   n   Kiss 

Properties:   Etlirrt-al   in   natiiif. 

Ta.ste :  Sweet. 

Color:  Colorless  to  a  deep  red.  It 
is  not  affected  by  \v:iter  but  reacts 
strongly  to  alcohol ! 

Occurrence:  Cars,  porches,  parlors, 
and  parks.  In  most  cases  the  compound 
has  only  a  transitory  existence,  but  it 
may  exist  for  a  considerable  period  of 
time. 

Chemical  Behavior:  It  quickly  breaks 
up  when  exposed  to  a  bright  light,  but 
seems  more  stable  by  moonlight.  It 
frequently  plays  the  part  of  a  catalyst 
producing  bonds  of  a  more  permanent 
nature.  The  appearance  of  the  parent 
compound  produces  a  quick  and  violent 
displacement  of  the  indi\iduai  mem- 
bers of  the  compound. 

Future  Developments:  Although  it 
is  not  new,  it  is  constantly  being  redis- 
covered. Very  little  is  known  about  the 
nature  of  the  compound,  in  spite  of 
the  fact  that  many  heads  are  busily  en- 
gaged on  the  priihlem  until  late  every 
night. 

The    modern  co-ed's    hair    may    look 

like  a  mop,  but  that  doesn't  bother  her 

—  because    she  doesn't    know    what    a 
mop   looks   like. 


The  demure  young  bride,  her  face  a 
revelation  of  winsome  innocence,  slowly 
walked  down  the  church  aisle  clinging 
to  the  arm  of  her  father.  As  she  reached 
the  platform,  her  dainty  foot  brushed 
a  potted  Hower,  upsetting  it.  She  looked 
at  the  spilled  dirt  gravely,  then  raised 
her  child-like  eyes  to  the  sedate  face  of 
the  minister  and  said,  "That's  a  hell 
of  a  place  to  put  a  lily.  " 


EE:  Could  I  try  on  that  blue  tweed 
suit  in  the  window?  " 

Clerk:  "We'd  rather  you'd  use  the 
dressing  room." 


"Tell  me,  do  \()u  ever  expect  to  fiiu 
a  perfect  girl  ?" 

"No,  but  it's  a  lot  of  fim  makin<: 
sure   that   thev're  not." 


(lod     made    a     machine;     the     machine 

made  man  : 
Doctors,   law\ers,   priests,   and   then. 
The  devil  got  in  and  stripped  the  gears, 
And     turned    out    the    first    batch    of 

engineers. 


The  stork  is  one  of  the  mistics, 
And    inhabits   a    number   of   districts. 

It  doesn't  yield  plumes, 

( )r  sing  any  tunes. 
Hut   helps  out   with    the   \ital   statistics. 
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One  of  the  many  advantages 

of  GAS 
and  MODERN  GAS  EQUIPMENT 


^HSH 


There  are  two  major  factors  in  the  speed  which  Gas 
brings  to  modern  industrial  and  commercial  operations. 
First  there  is  the  speed  with  which  Gas  comes  on  the 
job.  It  needs  no  gasification  as  do  other  fuels — Gas  gives 
instant  heat,  swiftly  reaching  the  temperature  required 
by  the  setting  at  the  control  panel — and  Gas  maintains 
absolute  fidelity  to  that  setting. 

Then  there  is  the  speed  with  which  Gas  imparts  its 
inherent  heat  to  the  materials  which  must  be  processed 
or  dried,  for  Gas  utilizes  the  three  basic  principles  of 


heat  transfer — convection,  radiation,  conduction.  Modern 
Gas  research  has  developed  equipment  designed  to 
transfer  the  heat  of  Gas  at  highest  efSciency,  with 
greater  speed  and  depth  of  penetration. 

The  results  of  the  research  of  the  American  Gas  Asso- 
ciation and  Gas  equipment  manufacturers  are  made 
available  to  industry  by  the  Industrial  Gas  Engineer  of 
the  local  Gas  Company.  He  can  help  secure  faster,  more 
efficient,  more  economical  manufacture  of  improved 
products. 


■meTK£i!£j£ji^ 


ff'^ 


FOR  ALL 
INDUSTRIAL  HEATING 


AMERICAN  GAS  ASSOCIATION 

420  LEXINGTON  AVENUE,  NEW  YORK  17,N.Y. 
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Lost  Horizon . . . 


Itv   Ariii4»    I. i  I  III  a  II 


Well,  luTc  1  ;ini  back  ai^aiii !  And  alter  wliar  the  filitor 
liiil  to  111)  last  two  columns  ot  jokes.  He  ripped  out  a  few 
here,  a  few  there,  stuck  them  in  as  filler  and  what  did  you, 
dear  readers,  y;et  —  hash.  However,  never  beinij  one  to 
f;ive  up  the  ship  (while  the  mice  are  still  on  board)  1  shall 
try  again  in  my  humble  way  to  get  that  sour  look  ofi  you 
Engineers'  faces.  Cjlood  night,  you'd  think  finals  were  here 
already!  Wait  a  minute  while  1  stop  that  noise  in  the  next 
room.  "Blast  it,  Sam,  get  that  telet\pe  out  of  here.  1  don't 
care  who  is  running  in  the  fourth  at  Jamaica."  Now,  let's 
get  down  to  some  serious  humor. 

There  was  once  a  history  professor  who  became  \er\' 
irirtated.  Said  he,  "If  there  are  any  morons  in  the  room, 
please  stand  up.  " 

A  long  pause  ;uid  a  freshman  arose. 

History  Professor:  "\'ou  mean  to  sa\  that  you  consider 
\ourself  a  mornon?" 

P'reshman:  "Well,  not  exacth.  sir,  but  1  do  hate  to 
see  you  standing  all  by  yourself." 

It  might  have  been  the  same  freshman  who  was  "ill" 
one  day.  Upon  his  return,  the  instructor  said  : 

"You  missed  my  class  yesterday,  didn't  you  ?" 

"Not  in  the  least,  sir,  not  in  the  least." 

While  we  wait  for  the  instructor  to  recover,  did  you 
notice  the  accident  at  Wright  and  Green  last  Saturday? 
A  middle-aged  woman  was  crossing  the  street  when  a  car 
doing  at  least  65  knocked  her  down.  The  policeman  helped 
her  up  and  asked,  "Did  you  get  the  number  of  the  car  that 
knocked  you  down,  madam?" 

The  lady  replied,  "No,  but  the  woman  who  was  driving 
had  on  a  three-piece  tweed  suit,  lined  with  Canton  crepe, 
and  she  wore  a  pork-pie  hat,  with  a  brown  banil." 

Ah!  such  is  life!  Such  a  silly  set  are  tliese  women.  Rut 
who  would  want  to  be  without  them? 

Lucky  you — poetry  to  break  up  the  motnnony  of  rolling 
on  the  floor. 

A    decrepit    old    gas    man    named    Peter 
While   hunting   around    for   the   meteer. 


'I'ouched  a  leak  with  his  light. 

He  arose  out  of  sight. 
And,  as  anyone  can  see  by  reading  this. 

It  also  destroyed   the  meter. 
Must   h,i\c   been   an   ME. 

The  next  is  dedicated  to  all   lllini  "beauties." 
As  a  beauty  I  am  not  a  star; 
There  are  others  more  handsome,  by  far. 

Hut   m\    face  —  1    don't  mind   it, 

l-'oi-   1    am  behind   it. 
It's   the   people   in    fiont  whc 


Als 


zet   a   jar 


If   louses  are  lice. 
And  mouses  are  mice. 
Would  you  say  that  a  guy 
With   two  spouses  —  had  spice? 

Hack  to  the  grade  school  da\'s — 

"My  mother  and  father  were  first  cousins,"  the  new- 
pupil  explained  to  his  teacher.  "I  guess  that's  why  I  look 
so  much   alike." 

lllini   women  deilication — 

KE:   "Here's  how." 

Cutie:  "Sa\'  when  —  I   know  how." 

And 

V^itaniin  A  will  make  her  gay. 

V^itamin   H  will  make  her  play — 

Hut    Scotch   and    soda   will    make   her   more    interesting. 
LH 

Last  attempt  —  if  you  don't  laugh  now,  so  go  around 
with  a  sour  face — be  an  engineering  student! 

(jhostly  Voice  (in  haunted  house)  :  "Get  out — get  out!" 

Man:   "Where  are   you?    I   can't  see   you." 

Voice  (meekly):  "I  know  —  the  sheets  haven't  come 
back  from  the  laundry  yet." 

And  in  conclusion — 

Getting  out  a  magazine  is  sometimes  fun,  hut  it  is 
ne\er  a  picnic.  If  we  print  jokes,  people  say  we  are  silly  — 
if  we  don't,  they  sa>'  we  are  too  serious.  If  we  clip  things 
from  other  magazines,  we  are  too  lazy  to  write  'em  our- 
selves. If  we  don't,  we  are  too  fond  of  our  own  stuff.  If 
we  print  contributions,  the  magazine  is  filled  with  junk. 
If  we  don't,  we  don't  appreciate  true  genius.  Now,  likely 
as  not,  someone  will  say  we  swiped  this  piece  from  some 
other  magazine.  WE  DID. 

Note:  Most  of  the  jokes  in  the  preceding  article  were 
not  swiped  from  other  engineering  college  magazines.  I 
mean   they   weren't,   that   is. 


"What   are   you   think   about,    Peter?" 
"The    same   things  you   are,   Jo." 
"If  \()u   do,   I'll   scream." 

*        *        *        ♦ 
Student:   "Sir,   I've  been  trying  to  see  you   for  a  week. 
When  can   1   make  an  appointment?" 

Professor:   "Make  an   appointment  with   m\    secretary." 
Student:  "I've  done  that,  sir.  and  we  had  a  grand  time, 
but  I'd  still  like  to  sec  you." 

*■  «  *  Si 

"When  I  sipieeze  you,  hone\ ,  in  my  arms  like  this, 
something  seems  to  sn.ip.  " 

"Yes,   pardon  me  while   1   ti\   it." 

*  SI  'fr  S! 

The  little  moron's  watch  had  stopped  ticking  ami  he 
tried  to  find  the  trouble.  Einall\'  he  took  the  back  off  it, 
went  into  the  works,  and  found  a  dead  bug.  "No  wonder 
it  doesn't  work,"  he  said,  "the  engineer's  dead." 


Demin-   Young   Thing:    "Oh,    wh;it   kind    of   an    officer 
are  you  ?" 

Officer:   "I'm  a  na\al  siugeon.  " 

D.  Y.  T. :  "Dear,  dear,  how  you  doctors  do  specialize!" 


AOPi    House:   "We'\e  got   a  case  of   beriberi    up   here. 
What'll  we  do  with  it?" 

"(ii\e  it  to  the  Acacias,  they'll  drink  an\ thing." 

Three  s;desmen   were   sitting  in   a  ta\ern,   h.uing  a   tew 
rounds   of   beer. 

"I    hate   to   see   a   woman    drmk    alone,  "    s.ud    the    liquor 
salesman. 

"I    h;ite   to  see  a  woman   eat  .-ilone,  "   added    the   gro\ery 
salesman. 

The  mattress  salesman  remained  quiet,  like  a  gentleman. 

(Comment  by  the  Dean:  "Some  of  you  engineers  might 
to  like\\ise.") 
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FROM    THE    AIR    YOU    BREATHE 


. . .  helps  bring  the  world  into  yonr  home 


When  jou  relax  before  rour  television 
set  to  watch  headlines  in  the  making,  to 
enjov  a  Broadway  hit,  a  world-famed 
s.vniplionv  or  a  great  sporting  event,  the 
rare  gas,  Argon,  contributes  to  your 
pleasure.  This  inert  element— compris- 
ing less  than  1  %  of  the  air  you  breathe 
—makes  possible  the  trigger  lube  of  the 
oscillograph  used  at  the  broadcasting 
end  to  assure  high  quality  and  fidelity 


in  the  reproduction  of  the  image  thai 
appears  on  your  viewing  screen. 

Argon  is  one  of  the  industrial  gases 
produced  in  Air  Reduction's  nalionwide 
chain  of  plants  and  is  also  used  in  the 
manufaelureof  rectifier,  transmitter  and 
various  other  types  of  eleclronic  tubes. 

Other  Airco  gases  include  oxygen  and 
acetylene  for  gas  welding  and  culling- 
carbon  dioxide  for  preserving  food  ami 
extinguishing    fires   —  anaesthetic   and 


iherapeulic  gases  for  medical,  surgical 
and  dental  uses.  In  order  that  industry 
and  science  may  realize  the  fullest  bene- 
fits from  the  gases  it  produces,  Airco 
also  manufactures  a  complete  line  of 
apparatus  and  equipment  for  their  use. 

W  rite  Dept.  CP  for  your  copy  of  the 
free  ;>6-;jnge  book  "A  Quarter  Century 
of  Progress",  ilescrihiitg  the  operations 
of   Air  Reiluclion   and   its   subsitJinries. 


•    The  Operating  subsidiaries  of  Air  Reduction   Company,  Inc.,  are: 

AIR  REDUCTION  SALES  COMPANY  —  MAGNOLIA  AIRCO  GAS  PRODUCTS  CO.,  Induslriol  Coses,  Welding 
and  Cutting  Equipment  c  NATIONAL  CARBIDE  CORPORATION,  Caliium  Carbide  c  PURE  CARBONIC, 
INCORPORATED,  Corbonii  Gas  ond  "Dry-Ice"  •  THE  OHIO  CHEMICAL  S  MFG.  CO.,  Medical  Gases- 
Anesthesia  Apporotus  Hospital  Equipment  •  WILSON  WELDER  i  METAIS  CO.,  INC.,  Arc  Welding 
Equipment     •     AIRCO  EXPORT  CORPORATION,  International  Sales  Representative  of  ttiese   Camponies. 


Air  Reduction 

60  East  ^2ii(/  Street,  Nen'  York   1^.   N.  Y. 


MARCH,  1946 


39 


RESEARCH     AND     ENGINEERING     KEEP 
GENERAL      ELECTRIC      YEARS      AHEAD 


AIR  CONDITIONING  AT  GENERAL  ELECTRIC 


Now  that  the  war  is  over,  many 
huikicrs  and  home  owners  are 
considering  installing  some  form  of 
air  conditioning  or  automatic  heat- 
ing equipment — or  both.  Industrial 
plants  arc  now  finding  new  uses  for 
air  conditioning  and  refrigerating 
equipment  daily;  activity  in  this  lield 
was  tremendously  accelerated  during 
the  war.  In  the  light  of  these  con- 
ditions, it  can  be  said  that  a  man  who 
is  seeking  a  career  should  find  in  this 
field  ample  opportunity  to  learn  a 
business  and  establish  himself. 


Heating  and  Cooling 

Air  conditioning  has  grown  into  a 
steadily  increasing  business.  In  spite 
of  the  depression  of  the  early  thirties 
and  the  expense  of  making  and  in- 
stalling equipment.  General  Electric 
and  other  manufacturers  showed 
their  confidence  in  air  conditioning 
by  developing  and  placing  on  the 
market  manv  kinds  of  air  condition- 


ing equipmenr  from  giant  units  for 
stores  and  theaters  to  small  units  for 
room  conditioning. 

Paralleling  the  development  of  gas 
and  oil  as  furnace  fuels  was  the  de- 
velopment of  furnace  electrical  con- 
trol systems.  The  market  for  auto- 
matic heating  will  be  huge.  Com- 
mercial refrigeration  will  be  im- 
portant as  long  as  people  want  food 
to  eat.  And  commercial  air  con- 
ditioning will  continue  to  find  new 
uses. 

"Slide  Rule"  or  Sales  Engineering 

Manufacturers  need  good  engineer- 
ing   talent — for   designing,   applica- 


tion, and  for  commercial  engineerir 
activities.  If  a  man  feels  that  he  h. 
some  talent  for  influencing  people  : 
well  as  manipulating  a  slide  rule,  1 
might  consider  becoming  a  sal 
engineer,  selling  air  conditionit 
and  refrigerating  machinery,  or  b 
coming  an  installation  and  servi 
manager. 

The  sale  of  air  conditioning  ai 
refrigeration  equipment  to  factori 
and  mills  has  always  required  coi 
petent  sales  and  application  enf 
neers.  Here  the  market  is  expandii 
so  rapidly  that  contractors  may  fii 
it  advisable  to  consider  the  use 
"practical"  engineers  who  have  a 
parent  but  unpracticed  sales  abilit 

The  scope  of  activity  is  very  broa 
and  hundreds  of  opportunities  w: 
be  open  for  both  experienced  ai 
inexpierienced  men.  This  aivertisemt 
is  one  of  a  series  discussing  opportitnit, 
for  young  men  in  fields  in  which  Genet 
Electric  has  made  important  contrihutiot. 
General  Electric  Co.,  Schenectady,  N. 


GENERAL  B  ELECTRK 


IJW.Q^rtX 


JunB,  litifi    •    20  Cents 
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Straight  talk  about  your 
after-college  job 


No.  6.  An  Engineer  Needs  Enthusiasm 

AN    ENGINEER    gets    more    enjoyment    from 
liis  work  and  does  a  better  job  when  he  can 
be  entliusiastic  over  his   company's   achievements 
and  the  part  he  plays  in  tliese  achievements. 

f'ut/iiisidsin,  ue  ha\e  observed,  can  make  the 
difference  between  a  good  beginning  and  a  poor 
one  in  the  critical  first  years  of  an  engineer's 
career. 

We  like  to  point  this  out  to  young  engineers 
who  are  thinking  of  joining  The  Timken  Roller 
Bearing  Company,  because  its  record  of  achieve- 
ment, past  and  present,  is  a  continual  source  of 
inspiration   to  our  engineering  staff. 

■  As  the  leading  manu- 
facturer of  anti-friction  bearings  for  many 
years,  our  company  is  one  of  the  best  known 
in  America.  Because  it  has  produced  bearings  for 
e\'ery  application  needed  by  industry,  its  reputa- 
tion for  quality  and  advanced  engineering  stands 
unquestioned  everywhere. 

The  Timken  Roller  Bearing  Company  has  spent 
millions  in  research  and  developinent.  From  the 
genius  of  its  engineers  have  come  a  continual 
stream  of  important  contributions  to  many  fields 
of  engineering. 


■  In  such  an  atmosphere, 
the  enthusiasm  of  young  graduate  engineers  in- 
variably runs  high. 

To  help  them  get  the  best  possible  start,  we 
operate  a  "Work-as-You-Learn"  Plan  of  training. 
The  men  selected  are  rotated  from  department 
to  department,  performing  productive  work  all 
the  while.  When  we  are  satisfied  that  they  have 
gained  a  good  basic  understanding  of  our  business, 
they  are  assigned  to  a  regular  line  of  work. 

We  are  interested  now  in  talking  with  men 
who  will  soon  get  a  degree  in  Engineering.  If 
you  would  like  to  know  more  about  our  company 
and  its  training  plan,  write  The  Timken  Roller 
Bearing  Company,  Canton  6,  Ohio. 


The  Timken  '"^Work-as-You-Learn" 
Plan  of  Training 

1 1  Bearing  Manufacture 

2.  Tapered  Roller  Bearing  Design 

3<  Industrial  Application   Engineering 

4.  Automotive  Application  Engineering 

5.  Railway  Application    Engineering 

6.  Alloy  Steel   Production  and  Sales 

7.  Purchasing  Department 

8.  Field  Engineering  Service 

9.  Sales  Order  Department 
10.  Sales  Engineering  in   Field 


THE    TIMKEN    ROLLER    BEARING    COMPANY 

PKOni'CTS:  World's  larerst  manufarturt-r  of  tapered  rnller  bearittgl.  Specialists  and  la rRe  producers  of  fine  alloy  steels  for  industry.  Manufacturers  of 
remoiable  rock  bits.  U.S.  PLANTS:  (All  in  Ohio)  fanton,  Columbus.  Mount  Vernon  and  Wooster.  FOREIGN  ASSOCIATE  PLANTS:  British  Timken. 
Ltd.,  UirminKham,   Wolverhampton.   Northampton,   England:  S.  A.   Francaise  Timken,  Asnieres   (Seine)   France.  SALES  OFFICES:  In  principal  cities. 
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University  vs. 


During  the  past  eight  or  ten  decades,  there 
has  been  a  very  decided  trend  in  the  thoughts 
and  goals  of  the  majority  of  engineers  and 
engineering  students. 

Sixty  years  ago,  engineers  were  tew  and 
far  between,  and  engineering  educational  fa- 
cih'ties  were  equally  scarce.  The  student  of 
engineering  of  that  time  did  not  have  much 
to  look  forward  to  in  the  way  of  industrial 
emplo\nient,  nor  did  he  particularly  care.  His 
highest  goal  was  the  attainment  of  recogni- 
tion as  a  conqueror  of  the  imknown  in  engi- 
neering, and  to  him,  the  most  convenient  and 
desirable  method  of  achieving  this  goal  was 
through  research  as  a  professor  of  some  uni- 
versity or  college. 

The  exceptional  students  of  engineering 
of  a  half  century  ago  were  assured  of  a  place 
in  some  university,  while  the  mediocre  engi- 
neering student,  if  he  could  not  find  a  place 
on  the  staff  of  an  educational  institution,  was 
forced  to  seek  employment  in  industry,  if  he 
co\ild  find  it. 

Toila\-,  tile  picture  lias  become  completely 
reversed.  Industry  is  crying  for  more  and 
more  engineering  graduates,  and  it  is  offering 
very  enticing  salaries  to  obtain  them.  After 
industry  gets  through  culling  the  graduating 
classes  of  our  colleges  and  universities,  very 
few,  if  any,  competent  men  are  left  to  staff 
the  institutions  from  which  they  came.  Indus- 
try is  feeding  the  old  cow  corn  shucks,  and 
milking  her  dr\    at   the   same  time. 

\  er\'  ofrc'ii  is  lie.ird  the  lemark,  in  com- 
menting on  a  particular  instructor,  th.ir  "... 
if    that    Prof,    was    \erv    good,    he    xxould    be 


in  industry,  rather  than  teaching."  Although 
there  is  probably  a  good  deal  more  rational- 
ization than  fact  in  a  statement  of  that  sort, 
it  is  not  at  all  hard  to  comprehend  that  a  few 
decades  from  now  might  attach  definite  mean- 
ing to  such  a  remark. 

I  am  not  condemning  the  industry  for 
asking  for  the  best  universities  have  to  offer, 
and  for  doing  what  it  can  to  get  it  —  I  am 
chastising  the  educational  institutions  of  this 
country  for  not  making  teaching  jobs  more 
attractive  to  the  students  who  are  graduating 
from  these  schools. 

It  is  well  established  th.it  uni\ersities 
could  never  hope  to  approach  the  salaries  of- 
fered to  engineers  by  industry,  but  there  are 
many  other  aspects  to  teaching  and  indepen- 
dent research  that  could  be  emphasized  to  the 
student  who  is  searching  for  employment. 

A  few  of  the  aspects  of  educational  em- 
ploxnient  which  are  not  generally  found  out- 
side of  universities  and  colleges  are  freedom 
from  immediate  supervision;  a  large  field  of 
material  from  which  to  choose  research  and 
developmental  projects;  usually  extensive  lab- 
oratory facilities  for  research;  relatively  small 
amount  of  time  spent  in  actual  classroom 
work ;  and  the  satisfaction  derived  from  teach- 
ing and   guiding  students. 

These  aspects,  and  other  equal l\  important 
elements  of  university  faculty  life,  must  be 
arranged  intelligently  and  appcalingly  to  the 
students  of  our  nation's  schools  if  the  institu- 
tions of  higher  learning  of  our  country  are 
to  keep  abreast  of  and  in  harmot:v  with  the 
de\elopment  brought   forth   by  industry. 


JUNE,  1946 


oe  ,,<esTiNOHousE  c,^r,^^^ 


Launching  a  New  Era  . . . 


Nearly  half  a  century  ago,  George  Westinghouse  developed 
a  revolutionary  steam  turbine  that  supplanted  the  steam  en- 
gine as  a  driving  force  for  central  station  generators. 

Always  vitally  interested  in  better  transportation,  Westing- 
house  quickly  realized  that  here  was  the  ideal  power  so/tree 
for  ship  propulsion.  Because  of  its  compactness,  the  steam 
turbine  would  permit  more  space  for  fuel  .  .  .  reduce  weight 
and  vibration  .  .  .  assure  far  greater  fuel  economy. 

But  there  was  one  difficult  engineering  problem  that  no 
one  had  yet  solved— an  efficient  means  for  coupling  the  rapidly 
whirling  turbine  shaft  witii  the  ship's  slow-moving  propeller. 


George  Westinghouse  supplied  this  missing  link— with  the 
help  of  marine  experts.  Rear  Admiral  Melville  and  John  H. 
MacAlpine  — by  developing  the  first  practical  gcar-rcdiictioii 
turbine  drive. 

After  six  long  years  of  study  and  experiment,  Westinghouse 
built  two  3250  horsepower  geared  turbines  which  were  in- 
stalled in  the  collier,  U.  S.  S.  Neptune  —  launched  on  June 
21,  1912. 

The  trial  run  was  a  notable  success.  It  was  one  of  the  great 
achievements  of  George  Westinghouse's  remarkable  career  — 
jar  it  iiiitiiitcd  a  completely  new  epoch  in  marine  propulsion. 


jjmi- 


TVbstindiouse 

pi*Nij  IN  J5  cimj  ^^  officts  ivmrwHim 

■/'OD.'JV  — The  world's  greatest  warships  and  maritime  vessels 
arc  powered  by  reduction-geared  turbines,  pioneered  by  George 
Westinghouse  in  1912.  Many  of  them  are  driven  by  Westinghouse 
propulsion  equipment.  Recently,  the  U.  S.  Aircraft  carrier  Lake 
Champlain  crossed  the  Atlantic  at  the  record-breaking  average 
speed  of  32.04S  iknots.  The  geared  turbines  in  the  Lake  Champlain 
—  as  well  as  in  all  other  Essex  class  carriers  — proudly  bear  the 
namcplate  of  the  Westinghouse  Electric  Corporation. 


Tune  in:  JOHN  CHARLES  THOMAS— Sun  Jay,  2:30  pm,  EDT,  NBC  •  TED  MALONli— Monday  tinjiiz^j  Friday,  11:45  am,EDT,  Anurican  N  ■■■ork 
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Hern  Plastics 


and  So*ne  o^  ^Ue4/i  ^4e^ 


One  of  the  newest  and  most  impor- 
tant materials  of  modern  times  is  plas- 
tics. This  material  has  worked  its  way 
into  our  ever\day  life  very  rapidly,  and 
in  the  usual  manner,  we  accept  it  with 
little  regard  to  its  constituents  or  origin. 
A  short  paper  written  on  the  subject 
cannot  hope  to  begin  to  investigate  all 
of  the  many  varieties  and  methods  of 
producing  the  different  types  of  plas- 
tics, but  such  a  paper  can  give  the 
reader  a  general  picture  of  the  vast  field 
of  plastics  and  a  working  knowledge 
of  a  few  of  the  more  important  plastics. 

The  history  of  plastics  as  to  origin 
is  like  the  history  of  many  discoveries 
in  that  se\cral  persons  attempt  to  gain 
unjust  credit.  The  conception  of  most 
American  authors  on  the  subject  is  sim- 
ilar to  that  which   follows: 

Schonbein,  an  English  science  teacher, 
discovered  nitrocellulose  in  1846  when 
in  Switzerland  as  a  professor  at  Basle. 
Later  these  specimens  were  sent  to  Pog- 
gendorf  and  Faraday.  The  specimens 
presumably  were  formed  or  molded 
after  the  material  had  been  softened 
with  a  solvent.  If  so,  they  were  the 
(irst  of  the  modern  plastics. 

In  ISbO,  Parkes,  who  no  doubt  heard 
of  Schonbein's  discovery,  exhibited  a 
number  of  nitrocellulose  articles  in 
London. 

The  year  1868  found  the  world  sup- 
ply of  elephant  ivory  rimning  low  and 
the  cost  of  billiard  balls  became  exces- 
sive. A  prize  of  $10,()()()  was  offered 
for  a  substitute,  and  the  attraction  led 
a  young  printer  named  John  Wesley 
H\att  to  develop  a  new  material  by 
treating  cotton  cellulose  with  nitric 
acid.  This  new  substance  was  called 
celluloid. 

For  11  years  the  world  accepted  cel- 
luloid as  a  remarkable  new  material, 
but  nothing  was  done  to  use  the  prin- 
ciple of  the  origin  for  producing  new 
plastics.  Ry  accident,  a  Cierman  named 
Adolph  Spitteler  mixed  sour  cow's  milk 
with  formaldehyde  and  got  a  shiny 
horn-like  substance  which  became  the 
\\<nld's  second  plastic,  a  casein  material. 

In  1000,  Dr.  Leo  Haekeland,  know- 
ing of  .Spittler's  discovery,  brought 
phenol  and  fcnnialdehyde  together  at 
the  proper  temperature  and  pressure  in 
the  presence  of  a  catalyst  and  produced 
the  world's  first  synthetic  resin  and  the 
third   plastic,   bakelite. 

With    the    discovery   of    bakelite,    the 
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plastics  industry  began  to  grow  and 
new  discoveries  did  not  follow  any  cer- 
tain sequence.  Also  at  this  point,  re- 
search workers  no  longer  attempted  to 
imitate  natural  substances  but  set  a  goal 
of  ideal  properties  and  standards  and 
began   tr\ing  to  create  materials   to   fit. 


WILLIAM  MULVAY 


The  word  plastics  means  capable  of 
being  shaped  or  molded.  When  the  in- 
dustry sought  a  generic  name  for  the 
group  or  industry  as  a  whole,  the  term 
plastics  was  chosen  because  the  ease  of 
molding  these  materials  appeared  to  be 
their  most  outstanding  characteristic. 
At  the  present,  a  large  percentage  of 
modern  plastics  are  not  molded  at  all. 
Some  are  cast  and  machined,  others  are 
laminated  and  rolled  ;  many  are  used  in 
liaints  and  as  an  adhesive  for  plywood 
bonding. 

.Molding  at  the  present  time  is  only 
used  when  it  proves  to  be  the  most  eco- 
nomical, which  is  the  greater  portion 
of  the  time. 

There  are  two  general  classes  of 
molded  products,  thermosetting  and 
thermoplastics. 

The    thermosetting    compounds    may 


be  compared  with  concrete.  Concrete 
is  the  result  of  a  chemical  reaction 
which  occurs  when  sand  is  mixed  with 
cement  in  water.  The  cement  acts  as  a 
binder  for  the  sand  while  the  sand  acts 
as  a  filler  to  decrease  cost  and  add 
strength.  The  chemical  reaction  causes 
the  cement  to  "set"  and  the  result  is 
permanent.  Similarly  in  plastics  such  a 
c  o  m  p  o  u  n  d  as  phenol-formaldehyde 
forms  a  resin  which  acts  as  a  binder 
and  when  mixed  with  a  filler  such  as 
wood,  with  the  combination  of  heat  and 
pressure,  results  in  a  single  mass.  This 
mass  cannot  be  softened  by  heat  and 
will  resist  chemicals  which  would  have 
dissolved  the  resin  before  the  process 
was   complete. 

The  thermoplastic  materials  are  ana- 
logous to  sealing  wax.  Sealing  wax  i:. 
a  dense,  hard  substance  at  room  tem- 
perature, but  when  it  becomes  heated 
it  becomes  soft  and  pliable  and  may  be 
molded.  After  being  shaped  or  molded, 
as  the  wax  cools  off,  again  it  becomes 
hard  and  den.se  and  retains  its  new 
shape.  This  process  may  be  repeated 
any  number  of  times  but  since  there 
has  been  no  chemical  reaction  in  the 
thermoplastic  material,  the  same  chem- 
icals would  attack  it  before  and  after 
molding. 

There  are  three  general  methods  used 
for  molding  plastics,  and  reference  to 
diagrams  shown  in  Figures  1,  2,  and  3 
should  be  sufficient  explanation  of  how 


lhe\-  are  accomplished.  Compression 
molding  and  transfer  molding  are  us- 
ually used  for  thermosetting  materials, 
while  injection  molding  is  used  for 
thermoplastic  materials. 

Plastics  (thermoplastic  type)  ma\  be 
torced  through  a  die  to  proiiuce  con- 
tinuous strips  like  tooth  paste  coming 
out  of  a  round  or  flat  hole.  The  strips 
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aif  li:irili-iicii  In  ^■()()lillf;  as  tlu-\  I(M\c 
the  ilii-. 

Laininatcil  materials  arc  tlujsc  u  lii\li 
arc  proiliK'cil  by  usin;;  some  kiiul  ot 
filler  sheet  ami  a  tliermosctting  resin. 
The  filler  sheets  may  be  made  of  asbes- 
tos, paper  or  cloth  aiul  arc  impregnated 
with  a  resin  and  then  loaded  in  a 
hydraulic  press.  Heat  is  applied  through 
the  plates  of  the  press  and  the  chemical 
reaction  is  completed.  The  result  is  a 
laminated  sheet,  or  tube  ilepcndiii^  upon 
type  of  press  used. 

One  other  important  method  of  using 
the  resins  is  in  the  tornung  of  a  plastic 
coating.  Certain  resins  may  be  dissoKcil 
in  alcohol  before  they  are  hardened  and 
spread  on  a  surface.  The  application 
of  heat  brings  out  the  final  change  in 
these  resins  and  the  result  is  a  fine  pro- 
tection film  which  may  be  exposed  to 
corrosive  elements.  A  typical  use  of 
this  is  in  present  da\-  automobile  sur- 
face  tnli^lu•s. 

At  this  point  it  is  desirable  to  dis- 
cuss briefly  several  of  the  major  types 
of  plastics  and  determine  the  most  valu- 
able properties  of  each.  Some  attempt 
will  be  made  to  emphasize  the  electrical 
properties  of  these  materials  since  per- 
sonal interest  in  plastics  lies  in  its  ap- 
plication to  electrical  engineering. 


most  phenolics  are  browji,  bl.ick.  oi' 
dark  colored. 

.Most  all  phenolics  are  resistant  to 
normal  moisture  conditions  and  are  not 
affected  by  mild  acids  .irul  are  not  af- 
fected by  alkalis.  Like  most  plastics, 
these  materials  ha\ c  a  lustrous  surlace 
as  they  lea\e  the  mold  ami  ;irc  resistant 
to   normal    abrasion. 

Special  purpose  phenolics  ha\c  been 
created  which  have  low  power  factor, 
high    (lieletcric   pni|ierties,    high    rcsisri\- 


contact    with    food,    since    these    plastics 
are   colorless   and   tasteless. 

The  outstanding  electrical  property 
of  these  materials  is  the  increased  re- 
sistance to  surface  burning  when  ex- 
posed to  an  electric  arc  or  Hash  over 
the  siuface.  The  phenolic  materials  are 
such  that  a  conduction  path  of  carbon 
is  loinie<l  along  the  arc  path.  This  does 
not  occur  with  urea  materials.  These 
niateiials  do  not  lose  their  insulating 
t]ualiries   after   immersion   in   water,   but 
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Hoatlng  Unit 


MOLD  CLOSED 


IMJECTIOW  MOLDINO 
Fleure  3 


(Mold  opens,  plunger  perml 
machine  cloaee  end  locks 
moves  to  left,  compre 
forcing  new  material  out 
cooled  and  material  harda 


Ing 


material  to  drop  Into  cylinder 
Ivee  together  tightly.   Plunger 
new  material  as  It  I3  heated 
zzle  and  Into  cavity  --  mold  la 

quickly,) 


The  discussion  will  be  limited  to  five 
of  the  most  important  groups  of  plas- 
tics, namely,  Phenolics,  Urea  or  Amino, 
Cellulose,   Acrylic,   and    Styrene. 

The  best  known  thermosetting  plas- 
tics are  the  phenol  formaldehydes,  com- 
monly referred  to  as  the  phenolics.  Two 
common  antiseptics,  phenol  (carbolic 
acid)  and  foinialdehyde  when  mixed 
together  under  the  proper  conditions 
produce  a  new  material.  The  phenolics 
constitute  a  large  percentage  of  the 
molded  plastics  nianufactvned  today, 
and  are  used  exclusively  for  the  lami- 
nated plastic  materials.  Large  quanti- 
ties of  these  materials  are  used  as  an 
adhesive  for  plywood. 

It  is  difficult  to  produce  a  light  fast 
color    with    these    plastics    and    therefore 


it\,  and  low  moisture  absorption.  Due  to 
the  difficulty  of  molding  these  low  loss 
phenolics,  some  of  the  newer  materials 
such  as  polystrene  will  to  some  extent 
supplant  them  for  electrical  use.  For 
all  types  of  plastics,  fillers  play  an  im- 
portant part  in  determining  the  phys- 
ical properties  and  cost  of  the  finished 
product.  The  phenolic  group  is  by  far 
the  most  important  industrial   plastic. 

The  Urea  or  Amino  materials  are 
the  second  most  widely  used  compression 
molded  plastics.  Color  is  by  far  the  out- 
standing appeal  of  these  materials.  Since 
phenolic  materials  offered  no  light  col- 
ors, the  in'ea  materials  met  with  instant 
success  by  offering  all  light  or  pastel 
shades  of  color. 

L'rea  is  found  in  farm  manure,  but 
for  use  in  plastics  it  is  produced  from 
ammonia  and  carbon  dioxide.  When 
making  the  urea-formaldehyde  resin,  ex- 
treme care  is  used  so  that  no  speck  of 
contamination  is  present  or  large  color 
blemishes  will  occur. 

Normal  heat  and  alcohol  have  little 
effect  on  these  materials  but  strong  acids 
damage  them  ver\'  rapidly.  Urea  mate- 
rials are  not  suitable  for  outdoor  appli- 
cation as  they  warp  or  crack  very  easily. 
Along  with  their  uses  for  ornamental 
purposes  due  to  color,  they  may  be 
used    for    things   which    are    in    intimate 


their  tendency  to  warp  and  crack  is  a 
slight  handicap. 

For  illumination  uses  urea  materials 
are  outstanding.  These  materials  weigh 
1  5  to  25  per  cent  that  of  glass  and  for 
reflector  uses  provide  uniform  trans- 
mission of  light.  Sudden  temperature 
changes  will  not  affect  them  but  the 
temperature  operation  limit  is  about 
U)S  degrees  Fahrenheit.  Above  this 
temperature  the  filler  will  become 
scorched   and   the   reflector  turn   brown. 

The  cellulose  plastics  are  those  which 
gave  birth  to  the  plastic  industry  as 
previously  mentioned  in  the  history  of 
plastics.  Cellulose  nitrate  is  a  thermo- 
plastic material  and  is  solid  when  cold 
but  moldable  when  heated.  It  is  formed 
by  dissolving  cotton  in  nitric  and  sul- 
phiuic  acid  and  combining  the  result 
with  camphor.  This  material  burns 
very  rapidh    but  is  non  explosive. 

The  cellulose  plastics  are  very  easy 
to  work  with  and  provide  excellent 
colors  with  high  water  resistance  and 
toughness. 

Slide  rules  an<l  drafting  triangles 
have  been  made  of  these  materials  be- 
cause of  their  printability  and  moisture 
resistance. 

Cellulose  acetate  is  produced  like 
cellulose  nitrate,  except  the  nitric  acid 
(Continued   on    Page  3(1) 
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The  Small  Homes  Ooundl 


By  Proal  Judson 


Today  the  improvement  of  housing 
involves  more  than  technical  research  on 
individual  materials,  or  the  building  of 
so-called  "model  homes"  because  the 
home  is  a  complex  problem  of  planning 
and  building  to  meet  the  living  needs  of 
the  family.  Its  design  must  take  into 
account  principles  of  land  use,  commun- 
ity planning,  architectural  design,  home 
economics,  sociology,  and  psychology. 
Its  cost  must  be  low  enough  to  make 
home  ownership  possible  for  the  greatest 
number  of  families.  All  improvements 
are  ineffective  until,  through  education 
they  have  been  put  into  the  hands  of 
those  who  build  homes. 

With  this  thought  in  mind,  the  Uni- 
versity of  Illinois  set  up  the  Small 
Homes  Council,  September  29,  1944,  as 
an  integrated  organization  for  housing 
research.  The  council  is  composed  of 
various  members  of  the  University  staff, 
long  experienced  in  the  field  of  housing 
research,  and  is  headed  by  Prof.  Wil- 
liam H.  Scheick,  who  serves  as  coor- 
dinator. 

Publications 

The  council,  in  cooperation  with 
authorities  in  industry,  publishes  non- 
technical bulletins  designed  to  present 
this  informative  material  in  a  concise, 
clear-cut,  and  unbiased  manner  to  the 
manufacturer  and  small  home  builder 
alike.  Up  to  the  present  time,  the  fol- 
lowmg    circulars    have    been    published : 


PANEL   HEATING   SYSTEM 


Fig.  2.  From  "Planning  for  Electricity" 


"Fuels  and  Burners,"  "Heating  the 
Home,"  "Storm  Sash,"  "Chimneys  and 
Fireplaces,"  "Insulation  in  the  Home," 
"Planning  for  Electricity,"  "Solar  Ori- 


entation, 
"Designiiu 


"Planning     the      Kitchen,' 
the    Home,"    "Selecting    £ 


MAJOR  ELEMENTS  OF 
A     RESIDENTIAL 
WIRING  SYSTEM 

1.   SERVICE— Mo.n   Highwo/ 
J.  METER  — Toll   Slohon 

3.  MAIN  DISTRIBUTION  CABINET 

4.  SUB  FEEDERS— MoinRoodi 

5.  RANGE  CIRCUIT  — Moin  Rood 

6.  WATER  HEATER  CIRCUIT  — 

Moin  Rood 

7.  BRANCH  CABINETS 

».  BRANCH  CIRCUITS  — Sidt  Roodt 
9.  CONVENIENCE  OUTIET 

10.  LIGHT  OUTLET 

11.  V/ALL  SV/ITCH 

12.  SPECIAL  OUTLET 


Fig.  1.  From  "Heating  the  Home" 


Livable  Neighborhood,"  "Selecting  the 
Home  Site,"  and  "Financing  the 
Home."  Free  copies  of  these  and  subse- 
quent circulars  are  available  upon  re- 
quest. 

Home  Planning  Institutes 

The  Small  Homes  Council  serves 
also  as  an  advisor  for  the  Home  Plan- 
ning Institute,  conducted  in  Illinois 
cities.  This  project,  supported  by  local 
business  organizations,  presents  to  in- 
terested builders  and  home  owners  cor- 
rect methods  of  planning,  construction, 
and  maintenance  as  well  as  the  facts 
about  any  new  developments  in  the 
field  of  housing.  The  Small  Homes 
Council  provides  competent  speakers 
from  the  University  staff  of  housing 
experts  as  well  as  the  descriptive 
circulars. 

Home  Research  (Center 
A  third  program  originally  proposed 
by  the  Small  Homes  Council  will  un- 
doubtedly become  the  most  important 
phase  of  its  work.  This  project,  a  Home 
Research  Center,  still  in  the  planning 
stage,  will  bring  together  in  one  place 
(Continued  from  Page    14) 
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OOLOIl  PIIOTOIiRilPHY 


It  is  tlic  aim  ot  tliis  report  to  ^i\c 
the  ri';ulrr  an  o\fiaII  picture  of  tlic  ilc- 
vflopnifiit  ot  color  photography  to  wliat 
it  is  today,  and  to  impress  upon  him  the 
skill  required  and  the  accuracy  and  con- 
trolled laboratory  conditions  involved 
in  the  proccssinfi  of  a  color  print.  A 
brief  explanation  ot  tile  theor\  of  col- 
ors  is   given    first. 

A  theory  of  color  discrimination  de- 
veloped by  Young  and  Helmholtz  states 
that  there  are  three  kinds  of  nerves  in 
the  retina  of  the  eye.  These  nerves  are 
supposed  to  be  sensitive  to  red  wave 
lengths,  green  wave  lengths,  and  blue- 
violet  wave  lengths  independently  of 
each  other.  Whether  or  not  this  theory 
actually  explains  the  working  of  the, 
eye,  it  is  true  of  the  camera.  That  is,  it  is 
possible  to  obtain  a  complete  color  spec- 
trum from  only  three  colors.  These  col- 
ors are  called  primary  colors  and  vary 
with  their  use.  Artists,  scientists,  and 
photographers  have  different  primary 
colors,  but  they  will  all  give  a  complete 
spectrum  when  combined  properly.  The 
difference  is  due  to  the  method  of  pro- 
ducing the  Color  blend.  The  artist  uses 
pigments  and  the  photographer  uses 
light. 

Complementary  colors  are  color  sen- 
sations which  result  from  the  subtrac- 
tion of  one  color  sensation  from  white 
light. 

The   colors   are   as    follows: 

PRIMARY 
Red 
Green 
Rlue-violet 

COMPLEMENTARY 

Hlue-green   (cyan) 

Magenta 

Yellow 

There  are  two  general  methods  for 
reproducing  colors  in  a  photography. 
They  are  the  additive  and  the  subtrac- 
tive  methods.  It  is  often  very  confusing 
to  make  a  distinction  between  them, 
because  the  result  of  both  methods  is 
the  same.  However,  an  experiment  made 
by  the  English  physicist,  Clerk  Max- 
well, will  aid  in  lessening  the  confusion. 

A  ddltive  Synthesis 
Maxwell  made  three  separate  expos- 
ures of  the  same  subject  through  three 
different  colored  solutions  which  acted 
as  filters.  These  solutions  were  red, 
green,  and  blue-violet.  The  light  sensi- 
tive material  behind  the  filters  recorded 


mainly  tiie  color  in  the  subject  that  was 
the  same  color  as  the  filter  (the  plate 
behinii  the  red  filter  recorded  only  red 
of  the  subject  etc.).  Maxwell  then  made 
a  positive  transparency  from  each  of  the 
three  negatives.  The  positive  made  from 
the  red-exposed  negative  would  be  clear 
where  red  appeared  in  the  original  sub- 
ject. A  similar  condition  existed  in  the 
cases  of  the  other  two  positives  and 
when  !VIaxwell  projected  the  three  sim- 
ultaneously from  three  lanterns  through 
the  same  solutions  that  were  used  to 
make  the  original  negatives,  he  obtained 
a  reproduction  of  the  subject.  This  is 
an  example  of  the  additive  color  process. 

Subtractive   Synthesis 

Now,  if  Maxwell  had  taken  his  nega- 
tive transparencies  and  had  dyed  the 
clear  areas  with  colors  complementary 
to  the  filters  through  which  they  were 
made  and  had  projected  these  dyed 
transparencies  by  white  light,  a  super- 
imposition  of  the  images  would  have  re- 
stulted  in  the  same  colored  image  that 
was  obtained  by  the  additive  process. 
A  clear  picture  indicating  the  similarity 
and  dissimilarity  of  the  two  methods 
may  be  found  opposite  pages  26  and  27 
of  "Color  Photography  for  the  Ama- 
teur," by  Keith  Henny. 

Color  processing  methods  may  be 
classified  as  either  direct  or  indirect.  A 
true  direct-color  photograph  depends 
upon  the  bleaching  of  light  sensitive 
dyes  or  light  interference.  Indirect  color 
photography  depends  upon  the  separate 
registration  of  the  three  fundamental 
color  sensations  and  their  subsequent 
recombination. 

Direct-Color  Method 

Seebeck  (1810)  found  that  when  sil- 
ver chloride  was  exposed  to  colored 
light,  the  AgCl  took  on  slightly  the 
colors  of  the  lights  to  which  they  were 
exposed. 

Thiity-four  \'ears  later,  Edniond 
Becqueret  reproiiuced  more  or  less  per- 
fectly the  seven  principal  colors  of  the 
spectrum  on  a  Daguerreotype  plate,  but 
the  colors  were  not  permanent  because 
they  disappeared  when  the  plate  was 
fixed. 

In  1897,  a  Frenchman  discovered 
a   method   of    reproducing  colors   photo- 


graphically based  on  a  light  interference 
principal.  He  exposed  a  grainless  albu- 
men film  in  front  of  a  mirror,  formed 
by  a  bath  of  liquid  mercury.  Then  he 
developed  and  fixed  the  film  in  a  weak 
solution  of  cyanide  obtaining  a  bril- 
liantly colored  image  when  the  film  was 
viewed  by  light  reflected  from  a  mir- 
ror. These  colored  films  cannot  be  dup- 
licated, the  process  is  tedious,  and  the 
natural  colors  are  not  very  well  repro- 
duced. Hence,  this  method  has  never 
grown  to  be  much  more  than  an  inter- 
esting experiment  like  the  two  preceed- 
ing  methods.  Until  now  no  real  use 
has  been  made  of  any  of  these  direct- 
color  processes  for  color  photography. 
Virtually  all  color  pictures  made  today 
are  done  so  by  one  of  the  many  indirect 
color  methods,   some  of  which   follow : 

Indirect   Method 

Additive  and  subtractive  synthesis  are 
both  made  use  of  in  the  indirect  method 
of  color  photography.  The  additive 
process  is  used  only  for  transparencies, 
and  the  subtractive  process  is  used  for 
both  transparencies  and  prints.  Some 
screen-plate  processes  make  use  of  ad- 
ditive synthesis.  There  are  as  many  as 
eight  subtractive  printing  processes.  A 
list  is  given  without  an  explanation  of 
the  differences  due  to  the  necessarily 
limited  scope  of  this  paper.  These  meth- 
ods of  subtratctive  printing  are: 

(  1  )    Mordanting. 

(2)    Selectively  hardened  gelatin. 

( .1 )    (jelatin    relief. 

(4)  Imbibition  (based  upon  trans- 
ference of  dyes  from  methods  2  or  3). 

(5)  Toning  of  silver  images  with 
metallic  compounds. 

(6)  Developers  producing  color 
images. 

(7)  Pigment  processes  (carbon,  gum- 
bichromate,  or 

(  8 )    I^iazo  dyes. 

James  Clerk  Maxwell  (of  the  Royal 
Institute  of  London)  in  1861  per- 
formed the  experiments  with  the  col- 
ored solutions  that  was  mentioned  pre- 
viously in  this  paper.  There  were  two 
main  drawbacks  that  hindered  his  ob- 
taining good  results.  For  one  thing,  the 
wet  collodion  process  that  he  used  was 
almost  insensitive  to  green  and  red,  and 
also  the  solutions  employed  did  not 
have  proper  spectral   transmissions. 

Louis  Ducos  du  Hauron  published 
a  paper  describing:  (1)  the  tri-color 
camera;     (2)     combining    positives    on 
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glass  from  three  negatives  in  a  viewing 
device  similar  to  a  camera;  (3)  print- 
ing from  the  three-color  negatives  by 
the  carbon  presses;  and  (4)  the  screen- 
plate  process.  It  is  rather  interesting  to 
note  that  dii  Hauron  published  this 
paper  in  1869  and  that  three  of  the 
four  topics  of  the  report  are  still  used 
today.  The  tri-pak  was  patented  by  du 
Hauron  in  1895,  and  neither  this  in- 
vention nor  the  previous  ones  were  per- 
fected by  him  due  to  the  limited  sensi- 
tivity of  the  negative  material  and  the 
limited  financial  resources  at  his  dis- 
posal. 

In  1*112.  Rudolph  Fischer  impro\ed 
upon  du  Hauron's  tri-pak,  by  incorpo- 
rating the  three  color  sensitive  emul- 
sions into  a  single  emulsion.  The  low- 
est sensitized  layer  recorded  red  light, 
the  next  was  green  sensitive,  and  the 
top  layer  was  sensitive  to  blue  light. 
The  colors  of  the  la\ers  were  to  be 
brought  about  by  coupler  development, 
according  to  Fischer.  Couplers  are 
chemical  substances  which  produce  dyes 
in  the  process  of  development.  The  de- 
veloper produces  oxidation  products 
when  it  reacts  with  the  exposed  silver 
halides  in  the  emulsion.  The  oxidation 
products  then  react  upon  the  couplers 
and  produce  dyes  in  proportion  to  these 
oxidation  products  of  the  developer, 
which  are  proportional  to  the  exposed 
silver  halides.  The  necessary  oxidation 
products  for  the  coupler  process  result 
when  developers  of  the  diamine  class, 
such  as  paraphenylenediamine,  are  used. 
In  obtaining  products  to  react  with 
couplers,  silver  is  deposited  in  the  emul- 
sion as  in  regular  black  and  white  pho- 
tography. This  silver  is  easily  removed, 
however,  by  the  action  of  a  perman- 
ganate. 

A  process  known  as  the  Screen  Plate 
process  is  an  indirect  method  of  making 
color  pictures  but  it  differs  from  the 
above  processes  as  will  be  seen  from  a 
description  of  the  process.  The  screen 
process  uses  only  one  piece  of  sensitized 
material  for  the  recording  of  the  col- 
ored scene.  Originally,  the  process  con- 
sisted of  placing  a  screened  plate  in 
front  of  ordinary  negative  material. 
This  screened  plate  had  parallel  red, 
green,  blue  lines  about  one  one-hun- 
dredth of  an  inch  wide.  The  plate 
(film)  was  developed  in  the  usual  man- 
ner, a  positive  was  made  from  this,  and 
the  positive  was  lined  up  with  a  screen 
similar  to  the  one  used  to  make  the 
original  negative.  The  next  development 
of  this  process  was  to  decrease  the  \\  idth 
of  the  lines  to  one  three-hundredth  of 
an  inch.  The  next  improvement  in  the 
Screen  Plate  process  was  to  use  colored 
dots  instead  of  the  parallel  lines.  The 
dots  were  made  of  d\ed  starch  grains 
that  were  first  dusted  on  the  sensitized 
emulsion,  then  rolled  into  the  emulsion, 
and  finallv  coated  with  varnish  or  some 


other  protective  coating.  Dyed  gum  par- 
ticles then  replaced  the  dyed  starch 
grains. 

Such  a  color  film  was  introduced  as 
the  Agfa  Color  plate  in  1921.  A  Finlay 
color  plate  was  introduced  in  1930  that 
made  use  of  the  screen  plate  process  as 
it  was  originally  developed.  That  is,  a 
separate  screen  was  used  together  with 
ordinary  black  and  white  film.  Posi- 
tives were  made  from  this  negative,  and 
they  were  bound  together  with  a  view- 
ing screen.  A  color  film  called  Dufay- 
color  appeared  on  the  market  in  1935. 
Dufaycolor  was  exposed  through  the 
base  of  the  film.  The  side  toward  the 
lens  had  a  three-color  screen  made  up 
of  small  squares.  This  screen  acted  as 
both  a  viewing  screen  and  a  taking 
screen.  The  negative  image  is  reversed 
during  the  processing  and  therefore, 
Dufaycolor  is  an  indirect,  additive  syn- 
thetic  method   of   color   reproduction. 

A  Frenchman  named  Berthion,  in 
1908,  discovered  an  indirect  method 
which  was  different  from  any  of  the 
indirect  methods  developed  previously. 
Berthion's  process  was  introduced  to 
cinematographers  as  Kodacolor  in   192S. 

The  Eastman  Kodak  Company  intro- 
duced to  miniature  camera  owners  and 
mo\ie  photographers  a  color  film  called 
Kodachrome  in  1935.  The  latter  part 
of  this  paper  will  take  up  Kodachrome 
in  detail. 

In  taking  color  pictures  there  are  in 
general  five  methods  for  making  the 
original  exposure.  They  are  as  follows: 

1.  Three  single  exposures. 

2.  Repeating  backs 

3.  Tri-paks — bipacks. 

4.  One-shot   three-color  cameras. 

5.  Layered  enudsion  films. 

The  three  single  exposure  method 
consists  of  taking  three  pictures  through 
three  different  filters.  These  negatives 
are  called  separation  negatives  and  may 
be  used  to  make  color  prints  by  many 
different    methods. 

Repeating  backs  facilitated  the  ex- 
posure of  the  three  sheets  of  film,  by 
rapidly  moving  the  film  after  each  ex- 
posure. The  film  that  was  usually  used 
in  a  repeating  back  was  a  long  contin- 
uous sheet  that  was  shifted  with  respect 
to  the  lens  in  a  direction  parallel  to 
its  length. 

Tripaks  made  use  of  filters  between 
the  layers  of  three  sheets  of  film  which 
were  superimposed  in  one  holder,  thus 
enabling  the  three  separation  negatives 
tr  be  made  at  one  opening  of  the  shut- 
ter. The  main  disad\antage  of  the  tri- 
pak  lies  in  the  fact  that  the  second  and 
third  images  are  diffused  by  passing 
through  the  other  layers  of  film  and 
emulsion.  Bipaks  consist  of  two  instead 
of  three  negatives  combmed  for  one  ex- 
posure, and  arc  made  use  of  in  one-shot, 
three-color  cameras  which  have  onl\-  one 
mirror. 


One-shot  three-color  cameras  facili- 
tate the  exposure  of  three  negatives 
through  one  lens.  Close  tolerance  must 
be  held  in  the  manufacture  of  these 
cameras  as  is  evidenced  by  an  analysis 
of  the  operation  of  these  devices.  Fil- 
ters are  placed  in  front  of  the  film, 
and  ordinary  panchromatic  type  B  film 
may  be  used  in  the  camera. 

Layered  emulsion  films  are  manufac- 
tured under  the  names  of  Ansco  color, 
Kodachrome,  and  Kodacolor  (do  not 
confuse  this  Kodacolor  with  the  pre- 
viously mentioned  movie  film  which  has 
been  discontinued  for  some  time).  Ko- 
dachrome will  be  discussed  at  some 
length  as  an  example  of  a  good  color 
film  which  is  being  used  in  miniature 
cameras  and  cameras  using  sheet  film. 

h'oJaclirome,  Kodacolor,  and 
Printing  Processes 

Kodachrome  film  is  made  up  follows: 
The  antihalation  backing  on  the  film 
base  is  the  same  color  as  is  used  with  or- 
dinary panchromatic  film  material.  Its 
purpose  is  to  prevent  light  rays  which 
go  through  the  emidsion  and  the  film 
base  from  reflecting  off  the  film  pres- 
sure plate  and  reaching  the  emulsion 
again.  Next  to  the  film  base  on  the 
other  side  of  the  antihalation  backing  is 
a  layer  of  red  sensitive  material.  Next 
is  a  coating  of  gelatin,  followed  by  a 
green  sensitive  emulsion.  Cin  top  of 
this  layer  is  a  yellow  coating  which 
prevents  blue  light  from  reaching  the 
bottom  two  layers  which  are  .sensitive  to 
blue  as  well  as  the  colors  they  are  sup- 
posed to  record.  Gelatin  again  sepa- 
rates the  active  layers  and  the  blue 
sensitive  layer  is  coated  on  the  top  (the 
side  nearest  the  lens  when  placed  in 
the  camera).  The  actual  color  of  the 
layers  when  processing  has  completed 
are  indicated  under  the  heading,  "Color 
Positive." 

In  the  original  method  of  processing 
the  Kodachrome  the  following  proced- 
ure was  used.  The  film  was  first  de- 
veloped to  a  negative  and  then  bleached 
with  permanganate.  It  was  then  ex- 
posed to  light,  re-developed  in  a  coupler 
developer  to  produce  a  blue  dye  in  all 
three  layers,  and  dried.  The  action  of 
the  bleach  was  to  remq\e  the  negative 
image  and  leave  only  silver  halides 
corresponding  to  the  original  (positive) 
scene.  This  positive  silver  halide  was 
then  acted  upon  by  light  and  developed 
to  a  positive  color  by  the  coupled  devel- 
oper. The  next  step  in  the  process  was 
to  bleach  the  top  two  layers  of  the  emul- 
sion, regenerate  the  halides  there  and 
develop  to  produce  a  magenta  color  in 
the  top  two  layers.  The  film  was  then 
dried  and  the  top  layer  only  was 
bleached  and  regenerated,  whereupon  it 
was  developed  to  a  yellow  and  dried 
for  a  final  time.  This  proce.ss  had  faults 
mainlv  because  of  the  controlled  bleach- 
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ing  which  was  necessary.  A  second  proc- 
ess was  then  developed  and  it  is  this 
process  which  is  now  in  use  by  the  East- 
man Kodak  Company  for  its  Koda- 
chronic  finishing. 

rill'  present  method  of  processing; 
Koiiaclirome  is  as  follows.  First,  the 
film  is  dcvch)ped  to  a  negative  as  in 
the  original  process.  It  is  then  exposed 
to  red  light  through  the  base  of  the 
film  and  dcxeloiied  to  produce  a  cyan 
positive  image  in  the  bottom  layer  of 
the  emulsion.  The  top  two  layers  were 
not  exposed  by  the  red  light  enough 
to  make  any  difference  in  them  because 
ot  the  color  discrimination  of  those 
la\ers.  The  top  side  is  then  exposed  to 
blue  light  and  developed  to  produce  a 
>elIow  dye  in  the  top  layer.  All  of  the 
positive  silver  bromide  is  exhausted  ex- 
cept that  corresponding  to  the  positive 
image  of  the  nu'ddle  layer  by  this  time. 
This  layer  is  developed  to  form  a  ma- 
genta dye.  The  silver  negative  which  is 
the  only  silver  image  remaining  is  re- 
mo\ed  from  all  three  la>ers,  and  the 
film  is  fixed,  washed,  and  dried. 

This  process  offered  considerable  dif- 
ficulties at  first,  but  they  were  over- 
come and  this  process  took  the  place  of 
the  first  one.  The  dyes  of  the  original 
Kodachrome  were  not  very  permanent. 
High  temperature,  bright  light,  and 
high  relative  humidit\'  all  caused  the 
dyes  to  fade.  But,  improvements  in  sen- 
.sitizers,  couplers,  and  the  dyes  they  pro- 
duce have  been  made  so  that  at  the 
present  time  the  color  image  of  the  film 
is  reasonably  permanent. 

The  couplers  of  the  Eastman  process 
are  put  into  the  developing  agents, 
while  Ansco  Color  film  contains  the 
coupler  agents  in  the  emulsion  layers 
as  was  suggested  in  the  first  process 
describing   coupler   development. 

I'ririts  are  made  by  the  Kodachrome 
process.  They  arc  made  on  a  white 
opaque  film  base  instead  of  clear  film 
or  paper.  Ordinary  paper  is  not  smooth 
enough  for  the  Kodachrome  emulsion, 
and  hence  it  was  necessary  to  revert  to 
film  base  with  a  white  opacity.  Mini- 
color  is  the  name  given  prints  made  by 
Eastman  from  35mm  and  Bantam 
(828)  film.  These  prints  come  in  three 
sizes,  2V'|  X  31/1  inches,  5x7  inches, 
and  8  X  10  inches.  For  professional 
sizes  of  Kodachrome  transparencies 
(2Vt  X  3V4  inches  and  up),  Kotava- 
chrome  prints  are  made.  The  same  ma- 
terials are  used  with  Kotavachromc 
prints,  as  were  used  with  Minicolor 
prints.  Kotavachrome  print  sizes  are  8 
by  10  inches  and  larger,  and  the  differ- 
ence in  the  processes  lies  in  the  more 
complicated  procedure  which  is  used  to 
give  a  better  color  balance  to  the  final 
print.  This  better  balance  is  accom- 
panied by  the  introduction  of  a  black 
and  white  negative  mask  over  the  orig- 
inal  color  transparency  when  making  a 


Kotavachrome  print.  The  mask  is  made 
on  panchromatic  film  from  the  original 
transparency  by  exposing  the  combina- 
tion to  a  light  which  cau.ses  the  greens 
and  blues  of  the  final  print  to  be  lighter. 
I  be  tpialit)  of  Minicolor  prints  is  not 
as  good  as  that  of  Kota\aclirome  prints 
because  of  the  darkness  of  the  shadow 
areas  in    Minicolor  prints. 

There  was  relea.sed  to  the  general 
public  just  prior  to  the  war  a  color  roll 
film  that  could  be  used  in  the  average 
"Kodak"  like  any  other  black  and  white 
film.  This  film  like  Kodachrome  was 
processed  by  the  manufacturer  and 
prints  were  made  on  paper  for  40  cents. 
The  process  used  in  this  Kodacolor 
film  is  called  the  protected  coupler 
process.  The  couplers  are  in  the  emul- 
sion layers  and  are  carried  in  very  small 
particles  of  organic  materials  which  pro- 
tect them  from  gelatin  and  at  the  same 
time  protect  the  silver  bromide  from 
interaction  with  the  couplers.  (Oxidation 
products  of  development  dissolve  in  the 
organic  material  reacting  with  the  coup- 
ler. The  processing  is  so  conducted  that 
the  film  is  colored  complementary  to 
the  original  scene,  and  it  is  because  of 
this  that  Kodachrome  is  called  a  nega- 
tive color  film.  An  emulsion  similar  to 
the  film  emulsion  is  used  on  paper  for 
color  prints  and  the  resulting  print  is 
a  color  positive  (analogous  to  black  and 
white  photography).  A  special  printing 
machine  makes  every  Kodacolor  print 
the  same  width,  regardless  of  the  nega- 
tive size.  A  roll  of  paper  is  used  in  this 
machine  which  is  processed  mechanically 
after  exposure. 

The  Eastman  Kodak  Company's  col- 
or films,  prints,  and  processing  methods 
were  used  not  because  they  are  the  best, 
but  because  they  are  representative  of 
several  good  color  supplies  available  at 
the  present  time  and  they  are  familiar 
to  almost  everyone  who  has  a  camera. 

Color  photography  does  not  stop  with 
transparencies  or  prints  as  might  be 
concluded  from  this  paper,  but  is  used 
extensively  for  newspapers  and  maga- 
zines by  the  photoengravers.  Advertis- 
ing is  probably  the  greatest  user  of  color 
pictures  on  the  printed  page,  although 
picture  magazines  have  been  and  are 
using  color  pictures  to  a  considerable 
extent.  Photoengra\ing  is  an  art  in 
itself,  but  the  fundamentals  of  color 
photography  mentioned  here  apply 
equally  well  in  this  business.  The  field 
of  color  photography  is  ever  increasing. 
The  war  has  made  good  use  of  color 
pictures  in  aerial  photographic  recon- 
naissance, for  instance.  There  is  a  good 
chance  that  a  method  of  color  photog- 
raphy which  is  an  improvement  over 
the  present  ones  may  be  presented  to 
the  public  in  the  near  future.  At  any 
rate,  color  photography  is  even  now- 
developed  to  a  state  that  any  careful, 
pains-taking    black    and    white    photog- 


rapher can,  without  too  much  additional 
equipment,  make  a  successful  color 
print.  The  cost  of  color  pictures  is  still 
about  five  to  twenty  times  the  cost  of 
black  and  white  prints  (depending  upon 
the  process  used),  but  in  many  ca.ses 
the  results  are  well  worth  more  than 
that.  The  cost  may  be  expected  to  go 
down  before  too  long,  but  it  probably 
will  be  a  great  while  before  you  can  get 
a  color  picture  for  a  dime  at  the  corner 
drug  store. 


SMALL  HOMES  COUNCIL  . . . 

(Continued    from    Page    11) 

facilities  for  research,  experiment  and 
demonstrative,  not  only  in  the  use  of 
materials,  but  for  all  the  problems  of 
home  building  from  financing  to  human 
use  of  space.  No  such  facilities  exist 
anywhere  in  the  country. 

This  center  will  be  built  unit  by 
unit  whenever  funds  are  available,  and 
each  unit,  although  self-sufficient,  will 
benefit  by  the  completion  of  others. 
Funds  will  be  sought  from  University 
appropriations,    from    sponsors   of   coop- 


Blind  Stop-^ 


Fig.  3.  From  "Storm  Sash" 

crative  investigations,  and  from  donors 
who  seek  to  further  education  and  sci- 
ence. 

The  Home  Research  Center,  when 
completed  will  include  the  main  build- 
ing, or  demonstration  center,  the  pro- 
duction yard  and  shops,  and  the  research 
and  experiment  houses.  The  main  biuld- 
ing,  as  designed,  will  contain  the  large 
indoor  laboratory,  shops,  exhibition 
spaces,  a  lecture  room  for  300,  and 
offices.  The  large  laboratory  fulfills  the 
needs  for  theoretical  operations.  It  is 
large  enough  to  contain  two  complete 
houses  at  once,  or  numerous  partial 
structures  emplojed  in  experiments  in 
space  planning,  use  of  equipment,  or 
(Continued   on    Page  20) 
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Victory  Garden 
of  Crystals 

Most  synthetic  crystals  contain  water. 
Under  sustained  operation,  heat  drives 
off  the  water,  destroys  the  crystal.  To 
lick  this  trouble — which  put  vital 
Navy  electronic  apparatus  out  of 
action,  new  e(juipment  using  a  water- 
free  synthetic  crystal  was  developed 
by  Bell  1  elephone  Laboratories. 

It  was  the  job  of  engineers  at 
Western  Electric  to  set  up  equipment 
for  grozving  synthetic  crystals  on  a 
mass  production  basis. 

For  "seeds"  they  use  tiny  pieces  of 
crj'stal,  "planted"  in  metal  pans. 
Temperature  is  raised  to  110°  F,  am- 
monia salt  solution  is  added,  the  pans 
are  rocked  gently  by  mechanical 
means.  Lowering  the  temperature 
starts  crystallization.  After  several 
days,  the  salt  solution  is  drained. 
Then  the  process  is  repeated  for  from 
45  to  60  days. 

Result:  synthetic  crystal  bars  six 
inches  to  a  foot  in  length  from  which 
the  electronic  crystals — better  than 
nature's  own — are  cut. 


~0^tt^^(^ 


for  Engineers 


Electrical 
One -Way  Streets 

To  one  group  of  Western  Electric  en- 
gineers, every  day  is  baking  day.  1  he 
objects  of  their  culinary  skill  are  cop- 
per washers  and  discs  —  from  l-16th 
to  13  2  inches  in  diameter — done  to  a 
turn  in  a  red  hot  oven,  and  with  a 
crust  of  copper  oxide  on  one  side. 

Piled  in  matched  sets,  these  copper 
oxide  discs  are  called  varistors  (vari- 
able resistors).  They  are  high  resis- 
tance in  one  direction,  low  resistance 
in  the  other,  and  so,  in  effect,  allow 
electrical  current  only  a  one-way 
passage. 


)>  ONEWAY^ 


As  radio  moved  into  very  high  fre- 
quencies, specifications  for  precision, 
stability  and  smaller  size  of  these  rec- 
tifiers went  far  beyond  anything  pre- 
viously attempted  outside  the  labora- 
tory. 

Western  Electric's  manufacturing 
engineers  set  up  shop  for  quantity 
production  of  these  interesting  little 
devices.  The  techniques  they  have 
developed  have  great  significance  for 
post-war  communications. 


Smaller  than 
a  Pinhead 

Thermistor — thermal  resistor — is  the 
name  of  a  class  of  solid  variable  re- 
sistors used  as  circuit  control  ele- 
ments. 1  hese  tiny  units  must  be 
sturdy  and  dependable,  yet  extremely 
sensitive  in  response  to  temperature 
variations. 

Most  thermistors  begin  life  as  a 
metallic  oxide  paste.  This  is  proc- 
essed; "fired"  under  carefully  con- 
trolled atmosphere  and  temperature 
conditions;  then  formed  into  beads 
on  fine  wires,  pressed  into  discs  or 
extruded  as  rods. 

One  interesting  manufacturing 
problem  arises  from  their  size,  which 
may  be  smaller  than  a  pinhead.  To 
manufacture  these  tiny  devices,  some 
of  the  operations  must  be  performed 
under  microscopes. 

Developing  and  setting  up  tech- 
niques for  quantity  production  of 
these  precise  units  is  another  accom- 
plishment of  Western  Electric  en- 
gineers. 


Manufacturing  telephone  and  radio  apparatus  for  the  Hell  System  is  Western  Electric's  primary  job.  It  calls 
for  engineers  of  many  kinds— radio,  electrical,  mechanical,  chemical,  metallurgical.  Many  of  the  things  they  do 
—  whether  seemingly  little  or  big— contribute  greatly  to  the  art  of  manufacture  of  communications  equipment. 

Western  Electric 

X     T     7     SOURCE  OF  SUPPLY  FOR  THE  BELL  SYSTEM    V     T 
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TECHNOCRACKS  .  .  . 


THK  li'itm:  dear 

Toilay   I    found   tliat   long-sought   pi-arl 
A   real  olil-fashionfd  modest  girl. 
She   docs  not   drink   nor   does  she  pet; 
She's  never  smoked  a  cigarette! 
She's  worried  not  ahout  her  hips; 
No  unclean  joke  has  crossed  her  lips. 
She  doesn't  dance  these  all-night  whirls 
Nor  smear  her  face  like  modern  girls. 
She   doesn't   lie,   she   doesn't  swear, 
She  doesn't  henna-rinse  her  hair. 
In  fact,  she's  such  a  perfect  dear. 
The  first  I've  seen  in  many  a  year! 
Her  socks  she  hasn't  e\en  rolled — 
You   see   she's   onh    six   months   old. 


Agent:  "Sir,  1  lia\e  something  here 
whicii  will  m.ike  you  popular,  make 
your  lite  h:i|ipier  and  bring  you  a  host 
of    friends." 

Student:   "I'll    take   a   quart." 

"Hello   there,   m\'   Noung   fellow." 

"Hiss." 

"Heg    pardon?" 

"Hiss." 

"You're   an    im|u-rtinent   little   devil." 

"Hiss." 

"Deserve  a  gooil  licking — and  here  I 
come  to  give  it  to  \f)u.  " 

Headline:  Drunk  crushed  by  boa  con- 
strictor  at   zoo. 


"I  wonder  wiio  rliis  telegram  is 
from." 

"Western  Union,  I  recognize  the 
handwriting." 


Patriotic  citizen  during  the  war  ad- 
dressing a  youth  milking  a  cow:  "See 
here,  young  man,  why  aren't  \(iu  at 
the   front?" 

"Wal,  I  reckon  it's  mostly  because 
this  cow  ain't  no  different  from  any 
other  cow.  " 


Lecturer:  "Now  you  all  know  what 
a   molecule    is.  " 

Chairman  (interrupting):  "Most  of 
us  do,  but  perhaps  you'd  better  explain 
for  the  benefit  of  those  who  have  never 
been  up  in  one." 


Scratching:  "How  do  you  get  rid  of 
these   awful    cooties?" 

"That's  easy.  Take  a  bath  in  sand 
;md  rub  down  in  alcohol.  The  cooties 
get  drunk  and  kill  each  other  throwing 
rocks." 


Soph:  "You  want  to  keep  your  eyes 
open    around    here." 

Frosh:  "What  for?" 

Soph:  "People  will  think  you're  a 
fool  if  you  go  around  with  them  shut." 


"I,ady,  if  you  will  give  us  a  nickel 
my  little  brother'll  imitate  a  hen.  " 

"What  will  he  do?"  asked  the  lady, 
"cackle  like  a  hen?" 

"Naw,"  replied  the  boy  in  disgust. 
"He  wouldn't  do  a  cheap  imitation  like 
that,  he'll  cat  a  woim.  " 


He:  "You  know  that  coed  I  was  out 
with    last    night?" 

He   II:  "Ye.ih.'" 

He:  "I  found  out  she  had  a  glass 
e\e.'" 

He  II:  "Howja  find  out?" 

He:  "When  I  put  my  arms  around 
her  and  stpieezed,  it  lit  up  and  said 
■tilt"." 


"She"s  like  a  beautiful  photograph  in 
that  bathing  suit  of  hers."" 

"Yeah — underdeveloped  and  overex- 
posed. ' 


A   dainty    foot,    a    lovely    torso 

Can    make   a    friendly    feeling   more   so. 


Proverb:    A    ring    on    the    finger    is 
worth    two    on    the    phone. 


John  had  been  invited  to  the  funeral 
of  a  neighbor's  third  wife,  and,  as  he 
had  attended  the  fiLnerals  of  the  first 
two,  his  own  wife  was  surprised  when 
he  informed  her  he  was  not  going. 

"But  why  aren't  you  going  to  this 
one?  "  asked  his  wife. 

"Well,  Mary,  it's  like  this.  I  feel  a 
bit  awkward  to  be  always  accepting 
Rill's  invitations  when  I  never  have 
ainthing   of    the   sort    to    ask    him    back 


Two  small  negro  boys  were  sitting 
on  a  cinb.  One  turned  to  the  other 
and  said,  "Ah's  five,  how  old  is  you?"' 

"Ah  doan  know.  Ah  guess  ah"s  five 
too." 

"Docs  yo\i   dream  of  wimmen?" 

"Nope." 

"Yo's   onlv    foil." 


"See  that  girl?   That's  my  girl."' 
"I'h-huh — good  looking  fur  coat  she's 

wearing." 

"Yeah,  I  gave  her  that." 

"Pretty    hat,    too." 

"Yep,  I   gave  her  that." 

"Boy,  what  a  sparkler  she's  wearing." 

"Sure  it  is,  I  gave  it  to  her." 

"And    say,    that's    a    cute    little    boy 

she  has  with  her." 

"Yeah,   that's    her  little   brother." 


He:  "Where  can  I  get  a  hold  of 
Marv?" 

2nd  Me:  "Well,  I  don't  know.  She's 
awfullv  ticklish." 


Mrs.  (sternly  to  husband  arriving  at 
3):    "What    does    the    clock    say?" 

Mr.  (genially):  "It  shay  'tick-tock,' 
and  the  li'l  doggies  shay  'bow-wow,'  an' 
the  li'l  pushy-cat  shay  'meow-meow'."" 


"Mother,"  said  Johnny,  "is  it  correct 
to  'water  the  horse'  when  he's  thirsty?" 

"Yes,  quite  correct." 

He  (picking  up  the  saucer):  "I'm 
going    to    milk    the    cat."" 


"Do   you    love   me   dear?" 
"Dearly  sweetheart.  " 
"Would  you    die   for  me?" 
"No,    my    pet.    Mine    is    an    undying 
love." 
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...and  the  paddle-athletes  above  are  con- 
vinced that  "a  bail  rolls  freely  in  any  di- 
rection!" 

This  fundamental  —  plus  the  fact  that  a 
ball  is  also  Natures  favorite,  strongest 
form — makes  the  ball  bearing  a  "natural"' 
for  modern  industry  and  its  products. 

Rugged    New    Departure   Ball    Bearings 


EVER    WONDER    ABOUT    NAMES? 

The  name  "New  Deporlure"  aptly  describes 
that  organization's  brond  of  thinking  The  many 
new  departures  by  New  Departure  are  stepping 
stones  of  engineering  progress. 


carry  heavier  loads  on  tough  steel  balls. 
They  lick  friction  and  excel  for  higher 
speeds  and  precise  positioning.  They  are 
produced  by  the  world's  greatest  ball  bear- 
ing maker. 

New  Departure  has  a  vast  fund  of  prac- 
tical experience  to  offer  you.  More  than 
that,  it  offers  original  thinking  in  solving 
your  bearing  problems. 


NEW  DEPARTURE  \^S 


BALL  BEARINGS 


NEW   DEPARTURE   .  DIVISION  OF  GENERAL  MOTORS   .   BRISTOL,  CONN.  .   Bronches  in  DETROIT,  CHICAGO.  LOS  ANGELES  and  Other  Princioal  Cities 
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(!ollege  of 
Eiioineeriiio 


University  of  Illinois 


3,000,000  lb.  Testing  Machine,  Talbot  Laboratory, 
University  of  Illinois 


Offers    professional    training    in    the    following    branches    of 
engineering: 


Aeronautical  Engineering 
Ceramic  Engineering 
Civil   Engineering 
Electrical  Engineering 


General   Engineering 
Mechanical  Engineering 
Mining  and   Metallurgical 

Engineering 
Engineering  Physics 


Theoretical  and  Applied  Mechanics 


A  new  College  of  Engineering  announcement,  describing  the  broad  cur- 
ricula in  these  various  branches  and  the  extensive  research  facilities 
covering  many  new  developments  in  engineering  teciiniqiie,  will  be  off  the 
press  in  August,  1946.  Copies  may  be  obtained  by  writing  the  Office  of 
the  Dean,  College  of  Engineering,  University  of  Illinois,  Urbana,   Illinois, 
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photography 

is  basically  a 

simple  process 


or  other  important  papers,  you  just 
feed  the  documents  into  a  Ilecordak. 
Light  automatically  records  them  for 
you — faster  than  you  can  count. 

Could  anything  be  simpler? 

Hardly.  It  will  pay  you  to  learn  now 
how  the  photographic  process  can  he 
used  to  reduce  the  comi)lexily— and  cost 
— of  plant  or  office  operations.  Read- 
ing the  new  booklet,  "Functional  Pho- 
tography," can  help  you  find  out.  Write 
for  it.  It  is  free. 

EASTMAN  KODAK  COMPANY 
Rochester  4,  New  York 

Advancing  business  and  industrial  technics 

Functional 
Photography 


odal 


ssmn^mxiiBLi  sHAfTS 


In  this  machine  a  fiexibfe  shaft  [ottow)  fokes 
power  from  fhe  main  drive  and  corries  if  around  a 
right  angle  turn  to  drive  an  auxiliary  mechanism. 
Compore  the  sinyplicity  of  this  arrangement  with 
any  other  possible  means  of  doing  this  /ob. 
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are  metal  muscles  expressly  created  for 
performing  two  functions  in  mechanical 
bodies: 

(1)  Transmission  of  rotational  power. 

(2)  Mechanical  remote  control. 

S.S.White  flexible  shafts  offer  such  im- 
portant advantages  that  it  will  pay  to 
consider  their  use  every  time  a  power 
drive  or  remote  control  problem  comes 
up  in  engineering  design. 

Suppose,  for  example,  you  hove  to 
transmit  power  from  one  part  of  a  ma- 
chine to  another  where  a  straight  line 
drive  is  not  practicable.  The  fewest  parts 
with  which  it  can  be  done  is  on  S.S.White 
flexible  shaft  —  a  single  mechanical  ele- 
ment that  will  provide  a  positive  drive 
between  practically  any  two  points,  re- 
gardless of  turns,  obstacles  or  distance. 

This  basic  simplicity,  plus  their  ready 
adaptability  to  a  wide  range  of  power 
drive  and  remote  control  conditions  and 
requirements,  are  main  reasons  why 
S.S.White  flexible  shafts  are  used  to  the 
extent  of  millions  of  feet  annually  —  and 
why  engineers  will  find  it  helpful  to  be 
familiar  with  the  range  and  scope  of 
these  Metal  Muscles. 

,  f  wru 


WRITE    FOR    BULLETIN    4501 

This  bulletin  will  give  you  the  basic  information  and 
technical  data  about  flexible  shafts  and  their  uses. 
A  copy  is  yours  for  the  asking.  Please  mention  your 
college  and  course  when  you  write. 


INDUSTRIAL 


THE  S.  S.  Wl\lTE  DENTAL  MFG.  CO.   M  KWU^U^^  *  m'^.M^mmm  DIVISIOM 
DEPT.C,    10    EAST    40th    ST.,   NEW  YORK    16.  N.  Y.   ^ 


SMALL  HOMES  COUNCIL  .  .  . 

(  Ciintimii-(l   on    I'a^c    14) 

structural  nicthoils.  As  Hcxible  as  a 
movie  .studio  .stage,  the  laboratory  will 
lirovidc  excellent  opportunities  for  pho- 
toi;raphy  and  demonstration. 

riie  m;uti  buildinfi  lias  been  designed 
to  serve  also  as  a  demonstration  center 
for  the  thousands  of  visitors  who  conic 
to  the  University  as  well  as  for  per- 
sons from  industry  who  attend  organ- 
ized short  courses  and  educational 
programs. 

The  production  yard  will  be  an  out- 
door area  west  of  the  main  building. 
It  will  be  flanked  on  the  south  by  shops, 
on  the  north  by  experimental  houses. 
These  facilities  combine  to  fulfill  the 
needs  of  structural  operations.  The  pro- 
duction yard  has  been  designed  express- 
!>■  for  educational  activities  for  con- 
tractors and  building  craftsmen.  Build- 
ing methods  and  operations  can  be 
studied,  photographed,  and  demonstrat- 
ed so  that  the  latest  knowledge  in  good 
construction  practice  can  be  put  into 
the  hands  of  builders. 

The  research  houses,  located  east  of 
the  main  building,  will  be  devoted  to 
practical  operations.  These  complete 
homes  designed  to  carry  out  experiments 
111  specific  problems  of  housing  improve- 
ment will  be  cooperative  research  proi- 
ects  with  industrial  groups  and  trade 
associations.  Principles  of  site  planning, 
landscaping,  and  land  usage  can  also  be 
studied   and   demonstrated   in  this  area. 

The  Small  Homes  Council  realizes 
that  no  um\erslt>-  can  ever  have  suffi- 
cient facilities  to  handle  the  problem 
on  a  national  scale,  but  the  council  sees 
the  opportunity  for  Illinois  to  fet  the 
example  for  other  similar  centers  stra- 
tegically located  throughout  the  coun- 
try. Some  such  program  as  this  is  neces- 
sary  to  evolve   good,   low-cost  housing. 


Embarrassed  young  man  :  "Er-ah-slr-1- 
-er  that  is — 1  came  to  say  that  your 
daughter  tells  me  that  she-er  loves  me." 

Parent:  "Oh!  And  you  have  come  to 
ask  my  permission  to  marry  her?" 

Embarrassed  young  man:  "No,  sir;  I 
came  to  ask  vou  to  make  her  behave." 


"I  suppdse  \ou'\e  been  in  the  Navy 
so  long  that  Nou're  accustomed  to  sea 
legs." 

"Why     lad\-,     how     could     you,     I 
xx'asu't    e\  en    looking." 
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Coed:    "I.)o   you    ihumb.i?" 

V-12:    "No.    tliat    \\as   my    stomach." 

THE  TECHNOGRAPH 


FROM    THE    AIR    YOU    BREATHE 


helps  bring  the  world  into  yonr  home 


"  hen  you  relax  before  your  television 
set  to  watch  headlines  in  the  making,  to 
enjoy  a  Broadway  hit,  a  world-famed 
symphony  or  a  great  sporting  event,  the 
rare  gas.  Argon,  contributes  to  your 
pleasure.  This  inert  clement— compris- 
ing less  than  1  %  of  the  air  you  breathe 
—makes  possible  the  trigger  tube  of  the 
oscillograph  used  at  the  broadcasting 
end  to  assure  high  quality  and  fidelity 


in  the  reproduction  of  the  image  that 
appears  on  your  viewing  screen. 

Argon  is  one  of  the  industrial  gases 
produced  in  Air  Reduction's  nationwide 
chain  of  plants  and  is  also  used  in  the 
nianufactureof  rectifier,  transmitter  and 
various  other  types  of  electronic  tubes. 

Other  Aireo  gases  include  oxygen  and 
acetylene  for  gas  welding  and  culling— 
carbon  dioxide  for  preserving  food  and 
extinguishing    fires   —   anaesthelie    anil 


therapeutic  gases  for  mcilical,  surgical 
and  dental  uses.  In  order  that  industry 
and  science  may  realize  the  fullest  bene- 
fits from  the  gases  it  produces,  Airco 
also  manufactures  a  complete  line  of 
apparatus  and  equipment  for  their  use. 

ff'ritr  Depi,  C.P  for  yonr  copy  of  the 
frrr  fiO-pngr  hook  ".t  Qiiarti'r  Century 
(if  Progress",  describing  the  operations 
of   .lir  Reduction  and  its  subsidiaries. 


•  The  Operating  subiidiarlei  of  Air  Reduction  Company,  Inc.,  ore: 
tilt  REDUCTION  SALES  COMPANY  —  MAGNOLIA  AIRCO  GAS  PRODUCTS  CO.,  Indusliiol  Goses.  Welding 
ond  Culling  Equipment  •  NATIONAL  CARBIDE  CORPORATION,  Calcium  Caibide  •  PURE  CARBONIC, 
INCORPOKATED,  Corbonic  Gas  and  "Dcy-lce"  •  THE  OHIO  CHEMICAL  8  MFC.  CO.,  Mediial  Coies  — 
Anesthesia  Appaiotus  -  Hospital  Equipment  •  WILSON  WELDER  i  METALS  CO.,  INC.,  Arc  Welding 
EquipmenI     •     AIRCO  EXPORT  CORPORATION,  International  Sales  Representative  of  ttiese  Companies. 


Air  Reduction 

Co  Fast  .f2»c/  Street,  Netv  York  77,   N.  Y. 
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MEMOIRS  . . . 

By   ARNIE    LITMAN 

Well,  alas  anil  alack,  stiuli-iits,  miuii 
to  our  rt'gret,  another  year  ot  tiie  pub- 
lication, "Illinois  Tcchnograph,"  has 
come  to  an  end.  If  you'll  hold  on  a 
minute  before  you  turn  the  page,  I'll 
try  to  tell  you  lucky  readers  the  differ- 
ence between  a  "Tech-read"  man  and 
a  "non-Tech-read"  man.  Notice  that 
light  of  intelligence,  that  clear-eyed 
look,  that  cxhillerated  manner  that  i.; 
instantly  brought  to  your  attention. 
\'our  preference  instantly  is  toward  the 
"Tech-read"  student.  He  knows  all  the 
"hot  stuff"  about  new  developments  in 
the  engineering  field;  he  knows  the 
HMOCs  in  all  the  professional  socie- 
ties; he  knows  the  inside  dope  on  all 
the  profs  (what  they  can  shoot  the  bull 
about  after  class)  ;  in  short,  he  knows 
just  about  everything.  Why  not?  He 
reads  the  "Tech,"  doesn't  he? 

Enough  of  this  pitter  patter.  Ah,  do 
you  remember  the  lovely  winters  we 
have  in  Champaign?  You  do? — "On 
Donner,  on  Hlitzen."  The  engineer 
trods  on  through  rain,  sleet,  snow,  and 
mud  with  his  books  on  his  back,  his 
trusty  slide  rule  at  his  side — onward 
to  the  8  o'clock  —  oid\'  one  more  mile 
— the  outer  limits  of  engineering  cam- 
pus are  now  in  sight — ah,  ah,  "I  see 
it!  I  see  it!" — he  collapses  just  fifty 
feet  from  the  door  of  Engineering  Hall 
— Nancy,  the  St.  Bernard,  comes  forth 
from  the  building  and  drags  him  into 
the  classroom  — "Late  again  !  " —  a 
scream  and  a  sigh — "I'm  transferring 
into  LAS — Life  can  be  beautiful. 

But,  all  kidding  aside,  the  spring  of 
the  year  is  when  Chambana  and  the 
engineering  campus,  in  particular,  look 
soooooo  lovely.  It  rarely  rains  here.  Just 
enough  to  keep  the  blucgrass  in  front 
of  the  Old  Cjym  up  to  its  usual  12 
feet.  Here  in  Urbana  we  .sometimes 
have  a  little  rain  blowing  over  from 
the  Champaign  side.  In  order  to  elimi- 
nate this  unnecessary  discomfort,  the 
C.  E.  department  is  planning  to  con- 
struct a  concrete  wall  along  the  middle 
of  Wright  street.  This  job  should  be 
completed  bv  the  middle  of  lulv — 2075 
A.  D. 

Champaign-l  rbana  boasts  of  a  most 
excellent  transportation  system.  The 
following  incident  occured  recently. 

Student  to  bus  driver:  "Well,  Noah, 
I  see  vou  finallv  got  here.  Is  vour  ark 
full?"' 

"Nope,  not  quite,"  said  the  bus  driv- 
er. "Come  on  in — we  got  room  for  one 
more  donkey." 

Equally  well,  Chambana  has  numer- 
ous eating  establishments  where  service 


is  excellent,  food  and  conversation  mor- 
bid. The  other  day  I  walked  into  one 
of  these  cafes.  In  beautiful  purple  and 
green  striped  letters,  the  sign  boasted : 
If  the  steak  is  too  tough  for  you,  get 
out.  This  is  no  place  for  weaklings.  I 
hear  that  the  PE  department  will,  next 
semester,  give  an  eight-week  basic  train- 
ing course  in  "Hardening  oneself  to  the 
situations  of  civilian  life."  The  main 
feature  of  the  course  will  be  the  sci- 
ence of  standing  in  line  —  something 
which  the  army  has  been  negligent  in 
teaching. 

A  professor  in  mathematics  had  a 
most  embarrassing  moment  the  other 
day.  Said  the  prof,  "Now  watch  the 
blackboard  while  I  run  through  it 
again." 

Latest  verision  of — 
"Do   you   smoke?" 
"No,   I  don't  smoke." 
"Do  you  drink?" 
"No,   I   don't   drink." 
"Do  you   neck?" 
"No,  I  don't."" 
"Well,  what  do  you  do?" 
"I    tell    lies.'" 

But  getting  back  to  school,  there  was 
an  excellent  lecture  the  other  night 
about  the  social  problems  involving 
orphaned  ground  hogs.  During  the  lec- 
ture the  guest  speaker  said : 

"Now  you  all  know  what  a  molecule 
is." 

Chairman  (interrupting):  "Most  of 
us  do,  but  perhaps  you'd  better  explain 
for  the  benefit  of  those  who  have  never 
been   up   in  one." 

In  spring  a  young  man's  fancy  turns 
into  a  gallop — except  the  CEs  and  NRs. 

Beauteous  creature:  "Isn't  it  a  coin- 
cidence that  the  length  of  a  man's  arm 
is  just  equal  to  the  circumference  of 
a  girPs  waist?'" 

C.  E. :  "Let's  get  a  string  and  find 
out." 

"Well,  waddoya  want?  Bob  Hope?" 

She:  "If  wishes  came  true,  what 
would   you  wish   for?" 

NR:  "Gosh,  I'm  afraid  to  tell  you." 

She:  "Co  ahead!  What  do  you  think 
I  brought  up  this  wishing  business  for?" 

— and  all  this  sun  bathing  going  on 
all  over  the  campus. 

Heard  on  the  tennis  courts  next  to 
the  Alpha  Phi  house. 

"My  goodness,  isn't  that  Fanny 
Brown  over  there?'" 

Well,  you  lucky  readers,  the  time 
has  come  to  bid  adieu.  Alas  and  alack, 
we'll  put  the  old  mag  into  hibernation 
for  the  summer  and  be  jolly  on  the  spot 
next  fall.  Until  then,  thanks  for  bear- 
ing up  to  this  stuff — I  know  it's  been 
trying,  but,  after  all,  I  am  trying.  So 
long.. 


CAMPUS 
CONTEMPORARIES  . . . 

He's  counting  the  da\s  until  June  ](> 
for  that's  when  Roger  Burtness  will 
receive  his  sheepskin  and  his  discharge 
from    the   navy — a    fiec   man   at   last! 

Rog  is  an  Illinois  boy  for  he  comes 
from  Oak  Park.  During  his  four  years 
at  Oak  Park  high  he  showed  a  definite 
interest  in  math  and  science.  He  joined 
the  Science  and  Radio  Clubs  besides 
being  on  the  safety  council  and  the 
honor   roll. 


RODGER    BURTNESS 

This  V-12  once  had  dreams  of  Hying 
for  the  army  air  corps  but  he  decided 
the  V-12  had  more  advantages.  Of 
course  going  to  school  for  eight  semes- 
ters straight  is  no  fun,  so  right  now 
Rog"s  highest  aspiration  is  to  sleep, 
sleep,  and  sleep.  After  he  gets  through 
sleeping,  Rog  is  going  to  loaf  a  while 
and  spend  some  time  at  his  favorite 
sports,  golfing,  bowling,  and  sailing.  He 
hasn't  made  any  definite  plans  after 
that.  If  he  decides  to  go  to  college 
again  he  will  go  to  St.  Olaf  College  in 
Northford,  Minn.,  and  enroll  in  L.A.S. 
where  life  will  be  easy.  After  that  he 
hopes  to  work  for  a  radio  or  electro- 
motive plant,  for  he  is  interested  in  de- 
velopment. 

Like  almost  every  other  engineer, 
Rog  dislikes  chemistry  but  that  seems 
to  be  his  only  dislike — also  like  most 
other  engineers,  his  favorite  food  is 
steak   and    french    fries. 

Rog  says  his  pet  hobby  is  fixing  ra- 
dios. It  seems  that  his  steady  girl  has 
one  that  doesn't  work. 

Rog  is  a  member  of  Tau  Beta  Pi, 
Sigma  Tau,  Eta  Kappa  Nu,  of  wiiich 
he  was  once  vice  president,  and  he  has 
also  been  secretary  of  A.I.E.E. 
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Receiving  Atomic  Bomb  Project  award  is  A.  L.  Conn,  a  Standard  Oil  (Indiana)  resetirch  worker.  Making 
presentation  is  Dr.  Robert  E.  Wilson,  Chairman  of  the  Board  of  the  company.  Others  are  (left  to  right) 
J.  K.  Roberts,  General  Manager  of  Research;  Dr.  Harold  C.  Urey,  Nobel  prize  winner  and  a  leader  in 
atomic  bomb  research;  A.  W.  Peake,  President  of  the  company;  Dr.  R.  E.  Humphreys,  former  head  of  man- 
ufacturing and  a  famous  chemist,  and  Dr.  M.  G.  Paulus,  Vice  President  in  charge   of  manufacturing. 

What  they  did  they  aren't  telling 


The  above  picture  shows  a  notable 

moment  m  the  liistory  of  petroleum 

re.search.  A.  L.  Conn,  representing  a 

special  Research  Department  group 

of  Standard  OU  Company,  has  just 

received  a  framed  certificate  from 

Dr.  Robert  E.  Wilson,  Chairman  of 

the  Board  of  the  company. 

The  certificate  reads: 

An  Award  for 

Chemical  Engineering  Achievement 

to 
Standard  Oil  Company  (Indiana) 
In  recognition  of  its  unique 
and  meritorious  contribution 
to  the 
Atomic  Bomb  Project 
A  great  military  and  industrial  ac- 
complishment made  possible  by  a 
patriotic    pooUng   of   the    scientific 
knowledge  and  engineering  experi- 
ence of  American  industries  and  uni- 
versities in  the  research  and  develop- 
ment, design,  construction  and 
operation  of  manufacturing  facilities 
under  the  direction  of  the 

Manhattan  Engineer  District 

Corps  of  Engineers,  U.  S.  Army 

Presented  by 

Chemical  and  Metallurgical 

Engineering 

February  26,  1946 


Dr.  Wilson  had  previously  received 
the  certificate  in  a  ceremony  in  New 
York  at  wliich  Chemical  and  Metal- 
lurgical Engineering's  seventh  bien- 
nial award  for  chemical  engineering 
achievement  was  divided  among 
many  companies  wliich  had  a  part 
in  the  atomic  energy  work. 

Much  was  said  at  the  Whiting 
presentation  about  atomic  energy  in 
general,  but  not  one  word  about 
what  the  Standard  of  Indiana  re- 
search workers  did.  That  is  stUl  a 
secret. 

Whatever  it  was  the  Wliiting  re- 
searchers did  about  the  atomic  bomb, 
it  was  only  a  small  part  of  what  all 
American  industry  did.  The  signifi- 
cance of  the  picture  is  not  so  much, 
therefore,  in  the  fact  that  the  Whit- 
ing group  did  something  to  make  the 
atomic  bomb  possible,  but  rather  in 
the  fact  that  this  aid  was  available 
when  the  nation  needed  it. 

When  the  armed  forces  suddenly 
needed  scientific  work  of  an  unusu- 
ally high  order,  the  labora- 
tories of  American  indus- 
try, developed  in  a  com- 
petitive economy  under  a 
system  of  free  enterprise, 
stood  ready  to  do  the  job. 


STANDARD  OIL  COMPANY 

{Indiana) 


Technical  skills  built  up  through 
years  of  research  were  available.  No 
comparable  job  was  done  in  the  gov- 
ernment-dominated laboratories  of 
any  totaUtarian  power. 

Dynamic  Research 
Here  in  the  midwestern  part  of  the 
United  States  is  a  research  institu- 
tion capable  of  attacking  a  great 
variety  of  problems  in  petroleum 
chemistry.  Its  personnel  totals  200 
scientists  and  about  twice  that  many 
technicians  and  assistants.  And  their 
number  is  growing.  When  the  great 
new  laboratories  now  under  con- 
struction in  Hammond,  Indiana,  are 
completed  they  will  house  420  chem- 
ists and  engineers  and  800  techni- 
cians and  helpers. 

On  the  threshold  of  what  scien- 
tists themselves  regard  as  a  new  age, 
the  goals  of  petroleum  research  are 
now  set  beyond  the  achievements  of 
the  war  years.  Where  experimenta- 
tion may  lead,  no  one  fully  knows, 
for  it  is  the  nature  of  research  to 
pioneer  into  the  unknown. 
These  research  workers 
will  follow  their  great  op- 
portunity wherever  the 
stream  of  development 
may  lead. 
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rothing  is  guessed  at,  nothing  is  taken  for  granted 
by  the  engineers  in  charge  of  Okonite's  cable  proving 
ground.  Buried  in  various  types  of  chemically  different 
and  highly  corrosive  earth,  pulled  into  conduit  or  in- 
stalled overhead,  electrical  cables  are  tested  under  con- 
trolled conditions  of  temperature,  voltage  a(\d  loading 
conditions  duplicating  those  of  actual  operation. 

In  use  since  1936,  carefully-recorded  tests  made  in  this 
"outdoor  laboratory"  have  disclosed  valuable  trends.  As 
facts  accumulate,  Okonite  engineers  apply  their  findings 
to  the  improvement  of  their  electrical  wires  and  cables. 
The  Okonite  Company,  Passaic,  N.  J. 

^OKONITE^ 

insulated  wires  and  cables 


READ  the  TECH 


For  Sound  Engineering 


nformation 


Subscriptions  May  Be  Obtained  in 

Room  213  Engineering  Hall 

Daily  Between  4:00  and  5:30  p.m. 


Career  Opportunities 

for  Graduates 

As  a  career-iiiiiult'<l  Iffliiiical  stiulont,  yoii  will  be  interested  in  the 
story  of  The  Baheoek  &  W  ileox  Company  in  terms  of  your  fiitnre. 

Best  known  for  the  manufacture  of  stationary  and  marine  boilers, 
B&W  is  also  a  leading;  producer  of  many  other  types  of  equip- 
ment for  steam  and  heat  utilization.  Due  to  the  continuously 
increasing  diversification  of  its  activities,  to  continuing  progress 
in  product  and  process  development,  and  to  the  size  of  Company 
operations,  B&W  offers  expanding  opportunities  in  many  fields 
such  as  manufacturing,  engineering,  research,  and  sales. 

We  shall  be  glad  to  discuss  these  opportunities  with  you  in  the 
light  of  your  training,  ajjtitudes,  and  interests.  First,  liowever, 
we  suggest  you  send  for  the  booklet,  "Your  Career".  Address 
your  inquiry  to  The  Baheoek  &  Wilcox  Company,  Personnel 
Department,  85  Liberty  Street,  New  York  6.  N.  Y.  g-328 


Woter-Tube  Boitert,  for  Stationary  Power  Plonlt,  for 
Marin*  Service  .  .  .  Waler-Cooled  Furnaces  .  .  .  Super- 
heaters .  .  .  Economizers  .  .  ,  Air  Heaters  .  .  .  Pulverized- 
Cool  Equipment  .  .  .  Chain-Grate  Stokers  .  .  .  Oil,  Gas 
and  Multifuel  Burners  .  .  .  Seamless  and  Welded  Tubes 
and    Pipe    .    .    .    Refractories    .    .    .    Process    Equipment. 


BABCOCK 
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Du  Pont  Digest 

r      Items  of  Interest  to  Students  of  Chemistry,  Engineering,  Physics,  and  Biology 

Chemistry  Finds  Better  Way  to  Descale  Steel 


One  of  the  most  bother- 
some problems  in  the  met- 
al industry  is  the  removal 
of  scale  from  the  surface 
of  stainless  steels  and 
other  alloys.  Scale  is  a 
thin  film  of  metal  oxide 
which  forms  at  high  tem- 
peratures during  fabrica- 
tion or  processing.  It  is 
very  abrasive  to  dies  and 
other  metal-forming 
tools,  and  if  not  com- 
pletely removed  causes 
serious  flaws  in  the  sur- 
face of  finished  products. 
Several  years  prior  to 
World  War  II,  Du  Pont 
chemists,  engineers   and 

metallurgists   went    to 

work  on  the  problem  of  developing 
a  quick  and  positive  descaling  proc- 
ess. When  success  came  three  years 
later,  a  secrecy  order  prevented  its 
public  announcement  at  that  time 
— the  discovery  went  directly  into 
war  work. 

Process  Development 

In  developing  the  process,  a  group 
of  Du  Pont  Chemists  found  that 
small  amounts  of  sodium  hydride, 
dissolved  in  molten  sodium  hydrox- 
ide, effectively  removed  scale  with- 
out attacking  the  base  metal  or  em- 
brittling it.  However,  the  problem 
then  arose  of  finding  an  efficient  and 
economic  means  of  obtaining  tha 
sodium  hydride.  This  was  accom- 
plished by  developing  an  ingenious, 
apparatus  for  forming  it  directly  i". 
the  molten  sodium  hydroxide  (700' 
F. )  from  metallic  sodium  and  gaseous 
hydrogen. 

Metal  chambers,  open  at  the  bot- 
tom, are  placed  along  the  inside  of 
the  descaling  tank  and  partly  im- 
mersed in  the  bath.  Solid  sodium  i ; 
introduced  into  these  chambers,  and 
hydrogen  gas  bubbled  through.  Th- 
sodium  hydride  formed  is  diffused 
uniformly  throughout  the  molten 
caustic. 

Practical  Application 

The  metal  to  be  descaled  is  im- 
mersed in  the  bath  which  contains 
1.5  to  2'  ;  of  sodium  hydride.  Scale 
is  reduced  to  the  metallic  state  for 


DESCALING  TANK 


BRIGHTENING  TANK 


QUENCH  TANK 


A  typical  layout  showing  arrangement  of  equipment  for  sodium  hydride  descaling.  The  usual  treating 
cycle  comprises  sodium  hydride  treatment,  water  quench,  water  rinse  and  acid  dip  for  brightening. 


the  most  part  in  from  a  few  seconds 
to  twenty  minutes,  depending  on  the 
size  and  type  of  material. 

The  hot  metal  is  then  quenched  in 
water,  and  the  steam  generated  ac- 
tually blasts  the  reduced  scale  from 
the  underlying  metal.  A  water  rinse 
and  a  short  dip  in  dilute  acid  com- 
plete the  process  and  produce  a  clean 
bright  surface. 

This  process  has  been  called  the 
most  significant  development  in  the 
cleaning  of  metal  surfaces  in  decades. 
It  is  representative  of  what  men  of 
Du  Pont  are  doing  to  help  American 
industry  to  better,  quicker,  more 
economical  production  methods. 


MAN-MADE  SPONGES   PRO- 
DUCED BY  DU  PONT  CHEMISTS 

Among  the  most  versatile  members 
of  the  family  of  cellulose  products — 
w'hose  members  include  rayon,  cello- 
phane, lacquers  and  plastics — is  the 
synthetic  sponge. 

Du  Pont  cellulose  sponges  have 
many  of  the  attributes  of  the  kind 
that  grow  in  the  sea,  plus  several  ad- 
ditional advantages.  For  example, 
quality  can  be  kept  uniform;  texture 
and  hole-size  can  be  predetermined; 
they  can  be  cut  to  handy  shapes,  and 
they  may  be  sterilized  by  boiling. 

The  complicated  10-day  manufac- 
turing process  starts  when  viscose  is 
produced   by  adding  carbon  disul- 


More  facts  about  Du  Pon?— Listen  to  "Cavalcade  of  America,"  Mondays,  8  P.f^.  EDST,  on  NBC 


phide  to  alkali  cellulose  (from  wood 
or  cotton),  and  dissolving  the  mix- 
ture in  water  and  mild  alkali.  To 
produce  holes,  crystals  of  the  desired 
size  are  introduced.  Heating  in  a  salt 
solution  hardens  the  viscose  and  dis- 
-solves  out  the  crystals.  Washing, 
centrifuging  and  oven-drying  com- 
plete the  operation. 


Questions  College  Men  ask 
about  working  with  Du  Pont 

'DOES  THE  DU  PONT  COMPANY 
EMPLOY  ENGINEERS?" 

There  are  many  diverse  opportunities 
at  Du  Pont  for  engineers.  Principal 
requirements  are  for  chemical  and 
mechanical  engineers,  but  opportuni- 
t  ies  also  exist  for  industrial,  civil,  elec- 
i  rical,  metallurgical,  textile,  petro- 
leum and  ot  hers.  Practically  all  types 
of  engineering  are  included  in  the 
work  of  the  manufacturing  depart- 
ments and  the  central  Engineering 
Department.  Openings  for  qualified 
engineers  exist  at  times  in  all  of  these 
departments. 


mm> 


BETTER    THINGS    FOR    BETTER    LIVING 
.  .  .  THROUGH    CHEMISTRY 


DU    PONT    DE    NEMOURS    ft    CO.    (INC.) 
WILMINGTON  98,   DELAWARE 
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This   doio  -.- 
„,ore  is  contcned  i 
our350pogeE>ecU.c 
EngineeringDoloBo. 

FREE 

upon  request. 


•  Housing^ires  and 
cables   in    walls   and 
"A     Coors. 


•  Surface  housing  of 
wires  on  ceilings, 
walls  and  floors  with 
greatest  efficiency 
and  neatness. 

•  How  to  eliminate 
enclosed  branch  cir- 
cuits with  limited 
outlets  in  homes  and 
provide  maximum 
access  for  fixtures. 

•  Wires  and  cables 
to  suit  every  indus- 
trial, commercial  and 
domestic  power  re- 
quirement. 


national  Electric 

Box    877—   Pit*sburqh   39, Pa. 


Section    Thru   FricliFreezer 


There's  no  secret  about 

Almost  everybody  Is  now  Inferesfed 
in  frosted  foods — and  in  the  method 
of  freezing  them.  In  the  next  few  years, 
quiclt-freeiing  plants  will  be  built  in 
hundreds,  if  not  thousands,  of  towns 
and  rural  districts  throughout  the 
country.  This  trend  will  affect  you,  and 
possibly    your    business. 

If  you  want  to  be  "in  the  know"  on 
the  latest  quick-freezing  methods,  write 
for  Fricit  Bulletins  147  and  148.  They 
tell  how  to  freeze  either  large  or  small 
quantities  of  foods  most  profitably  — 
show  how  the  most  successful  plants 
now   do   it. 


The  Frick  Graduate  Training  Course  in 
Refrigeration  and  Air  Conditioning,  now 
in  its  30th  year,  is  approved  under  the 
G.    I.    Bill    of    Rights. 


MODERN  PLASTICS  .  .  . 

(  C(HitiiuR-il    trum    I'age    1(J) 

is  rcplacdl  by  acetic  acid  which  results 
in  a  slower  buniinu;  niateiial  but  a 
much  poorer  material  in  regard  to  mois- 
ture resistance.  One  outstanding  pro- 
perty is  its  great  resistance  to  shock 
or  impact. 

The  electrical  properties  of  cellulose 
acetate  are  very  good  and  its  moidabii- 
ity  makes  it  very  desirable  for  use  as  a 
wire  insidator.  One  surprising  quality 
is  its  ability  to  remain  a  good  insulator 
even  after  .soaked  in  water.  Its  chief 
disadvantage  besides  inHamability  is 
lack  of  dimensional   stabilir\. 

The  plastic  material  with  the  most 
popular  interest  and  appeal  is  the  acry- 
lic plastics.  These  materials  possess 
crystal  clarity  and  remarkable  optical 
properties. 

The  chemistry  involved  in  producing 
these  materials  is  very  complex  and  the 
final  products  range  from  soft  semi- 
liquid  materials  to  hard  solid  sub- 
stances. 

Fillers  are  not  generally  used  with 
these  substances. 

This  material  is  more  transparent 
than  the  best  glass  and  will  transmit 
92  per  cent  light  as  compared  with  88 


per  cent  light  transmission  for  the  best 
glass. 

Acrylic  plastics  are  afiected  very  lit- 
tle by  moisture  or  weak  acids.  They 
are  very  strong  and  only  half  as  heavy 
as  glass. 

The  electrical  properties  of  this  ma- 
terial are  very  good  but  superior  quali- 
ties have  been  found  in  the  phenolic 
and   polystrene   plastics. 

The  styrene  plastics  are  by  far  the 
most  important  type  for  electrical  ap- 
plication. Polystyrene  is  prepared  from 
eth)lene  and  benzene.  Ethylene  comes 
from  natural  gas  and  benzene  is  a  by- 
product  from   coke   ovens. 

Polystyrene  materials  are  usually 
transparent  and  can  be  made  in  opaque 
colors.  Their  remarkable  properties  in- 
clude very  high  chemical  resistance, 
stiffness,  and  moisture  resistance. 

The  electrical  properties  included  are 
extremely  low  power  factor  and  high 
dielectric  quality.  A  recent  test  of  a 
film  .001  inch  thick  exhibited  a  dielec- 
tric strength  of  3,000  volts. 

One  disadvantage  of  this  material  is 
that  over  long  periods  of  time  it  is  not 
electrically  stable  and  the  properties 
tend  to  change  with  age.  Also  the  ma- 
terial tends  to  turn  slightly  yellow. 
Much  of  this  trouble  has   been  traced 


to  improper  molding,  but  as  yet  com- 
plete electrical  stability  has  not  been 
established. 

The  brief  discussion  given  on  the 
previously  mentioned  plastics  was  far 
from  complete  but  it  should  give  one 
a  general  idea  of  the  particular  uses 
of  each  and  especially  the  electrical 
properties  of  these  new  materials. 

The  future  of  plastics  in  industry  is 
obvious  by  present  living  where  there 
is  always  a  new  replacement  for  some 
old   material. 

Plastics  at  present  are  far  from  a 
cure-all  material.  The  tlammability  of 
nitrate  cellulose  and  absorption  rate  of 
acetate  cellulose  are  two  very  distinct 
disadvantages.  If  one  drops  an  electric 
razor  from  the  bath  room  shelf  to  the 
floor,  another  poor  quality  is  observed 
in  the  urea  group — that  of  lack  of  im- 
pact resistance,  and  cracking.  It  is  also 
very  discouraging  to  take  a  soap  dish 
in  the  shower  and  after  a  hot  soaping 
to  find  the  dish  warped  and  non-fitting 
due  to  lack  of  dimensional  stability. 

On  the  other  hand,  the  many  advan- 
tages which  we  enjoy  due  to  plastics 
more  than  compensate  for  the  weaker 
points.  By  proper  use  of  these  materials, 
many  things  can  be  accomplished  and 
much  will  be  added  to  our  national 
prosperties. 
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Using  High  Impact  Fatigue  Strengtii.  Wear  Resistance 


THE  BREAKER  ARM  is  ail  im- 
portant 8iiiall  part  in  any 
automotive  ignition  system. 
Syntliane  for  tliis  application 
is  a  good  example  of  using 
plastics  where  plastics  belong. 
Syntliane  qualifies  here  he- 
cause  of  its  high  resistance  to 
impact  fatigue,  excellent  wear- 


ing qualities,  and  insulating 
characteristics. 

For  these  reasons,  or  possi- 
bly others.  Syntliane  may  be 
just  what  is  needed  in  any 
product  in  which  you  may 
have  a  future  interest.  It's  easy 
to  find  out.  better  to  find  out 
before  you  design. 


SVXTHAIVK    COKPORATIOIV,    OAKS,    PEI\'XSYLVA:«I A 
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HOW  G.E.  TRAINS  DESIGN   ENGINEERS 


MOST  college  engineering  grad- 
uates hired  by  G.E.  are 
assigned  to  the  Testing  Depart- 
ment for  12  to  15  months.  At  the 
same  time  they  may  enroll  in  sec- 
tions of  the  General  Course  or  be 
selected  to  follow  one  of  the  special- 
ized training  courses  of  the  Design 
Engineering  Program. 

ADVANCED  ENGINEERING 

Besides  meeting  in  class  one 
morning  each  week,  students  spend 
15  to  20  hours  of  outside  time  in 
solving  assigned  problems.  The 
programs  include  a  study  of  the 
fundamentals  of  electric  machinery, 
electronics,  and  fluid  mechanics. 
Student  engineers  can  continue  this 
course  for  as  long  as  three  years. 

CREATIVE  ENGINEERING 

The  intent  uf  the  Creative 
Engineering  Program  is  to  give  the 
student  with  creative  ability  the 
tools  that  will  be  helpful  in  future 
work.  Emphasis  is  placed  on  rotat- 
ing assignment,  as  it  has  been  found 
more  effective,  in  developing  crea- 
tive ability,  to  place  young  men  in 


contact  with  several  engineers  of 
proven  ability.  This  program — last- 
ing for  about  a  year — also  includes 
some  time  spent  in  class. 

GENERAL  COURSES 

The  highly  specialized  sections 
of  the  Design  Engineering  Pro- 
gram are  open  to  selected  men — 
the  four  engineering  sections  of  the 
General  Course  are  open  to  every- 
one. The  sections  include  the  Elec- 
trical Section,  a  course  in  applica- 
tion engineering;  the  Mechanical 
Section,  covering  the  materials 
and  processes  used  in  the  electrical 
industry;  the  Electronics  Section; 
and  the  Engineering  Fundamentals 
Section. 

The  Engineering  Fundamentals 
Section  includes  a  study  of  thermo- 
dyiiamics,  fluid  mechanics,  chem- 
istry, and  metallurgy  as  they  relate 


to  Company  products.  The  section 
serves  as  a  refresher  course  for 
men  who  are  several  years  out  of 
school  and  emphasizes  to  recent 
graduates  the  importance  of  funda- 
mental principles.  Experienced  en- 
gineers recommend  that  it  be 
taken  before  any  of  the  other  tech- 
nical sections.  General  Electric  Co., 
Schenectady,  New  York. 
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Harnessing  the  Power  of  Niagara 


For  thousands  of  years,  water  had  roared  over  Niagara 
Falls  at  the  rate  of  about  200,000  cubic  feet  per  second 
—representing  enough  power  to  supply  the  annual  re- 
quirements of  24,000,000  average  homes.  This  enor- 
mous power  continued  to  go  to  waste  until . . . 

In  the  late  1880's,  a  group  of  world-famous  engineers 
began  to  study  the  problem  of  harnessing  the  vast  power 
of  Niagara  Falls. 

A  bitter  controversy  raged  for  years  as  to  whether 
allernaliiig  or  direct  current  should  be  used.  George 
Westinghouse,  the  world's  greatest  authority  on  alter- 
nating current,  vigorously  supported  the  a-c  system. 

Then,attheChicago\Vorld'sFairinl893,Westinghousi' 
demonstrated  the  unqualified  supremacy  of  the  poly- 


phase system  for  the  generation  and  transmission  of 
alternating  current  electricity. 

In  October  of  that  year  George  Westinghouse  won 
his  famous  "battle  of  the  currents  "—and  received  the 
contract  for  three  5,000-horsepower  polyphase  genera- 
tors to  be  installed  at  Niagara  Falls. 

These  worlds  largest  a-c  generators  had  to  be  en- 
gineered from  the  ground  up.  But  within  two  years,  the 
three  mammoth  units  were  placed  in  operation.  And  a 
year  later  electric  power  was  supplying  the  needs  of 
Buffalo,  N.  Y. . . .  20  fniles  away.' 

It  was  a  major  victory  for  mankind  as  well  as  for 
George  "Westinghouse— for  it  set  the  pace  for  power 
development  all  over  the  world. 


Wfestin0house 

TODAY— The  Westinghouse  Electric  Corporation  supplies  much  of  the 
worlds  needs  for  the  generation,  transmission  and  utilization  of  electric 
power.  For  instance,  throughout  the  world  there  are  Westinghouse 
water-wheel  generators  with  a  total  capacity  of  more  than  12.000,000 
kva.  In  addition,  steam  and  engine-driven  generators,  with  a  combined 
capacity  of  nuiiiy  more  million  kva,  proudly  bear  the  Westinghouse 
name  plate. 


Tunc  in:    I'Cn  mai.oni:,  Monday,  Wednesday,  Friday,   11:45  am,  EST,  American  Network, 


From  the  Dean's  Chair . . . 


E\ER\  college  in  the  United  States  is  faced  this  year  with 
inuisually  difficult  problems  in  trying  to  pro\ide  for 
as  many  as  possible  of  the  students  who  are  seeking  admis- 
sion. Since  1941,  except  for  a  limited  number  in  the  special 
programs  of  the  army  and  navy,  no  able-bodied  young  man 
over  the  age  of  18  was  permitted  to  begin,  or  to  complete, 
his  college  education.  Colleges  have  been  equipped  an<i 
staffed  to  provide  for  the  annual  flow  of  students  graduat- 
ing from  high  school.  During  the  war  many  members  of 
the  teaching  staff  were  in  the  armed  forces  or  were  engaged 
in  war  production  and  research  and  unfortunately  many  of 
tlu-ni   ha\e  nut  reniiiied  to  the  collesjes.  To  the  normal   flow 
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ot  students  t  lom  the  high  school  are  now  added  the  students 
whose  education  was  interrupted  by  the  war  .ind  tile  luiniher 
in  this  group  has  been  greatly  augmented  by  the  ver\  liberal 
scholarships   proxided   under  the  "(!.   1.   Hill  of   Rights." 

The  number  who  can  be  admitted  to  any  college  or 
university  is  limited  b\  the  availabilit\'  of  housing  for  stu- 
dents, the  physical  capacity  of  the  educational  pl.uit,  and  by 
the  ruiniber  ot  qualified  teachers.  The  l'ni\ersir\  ot  Illinois 
has  increased  housing  facilities  as  much  as  possible,  but  man\ 
thousands  of  applicants  for  admission  nuist  be  turned  awa\ . 
1  he  capacity  of  the  educ.itional  plant  can  he  inci'eased  b\ 
operating   more    hours    in    the    da\    and    at    night,    but    it    is 


exceedingh'  difficult,  and  it  ma\  be  impossible,  to  increase 
sufficientl.\'  the  number  of  teachers  required  in  certain 
courses  and  ciu'ricula.  It  is  almost  impossible  foi'  ,i  new 
member  of  the  staff  to  find  a  house  to  rent  oi'  one  which 
he  can  bu\.  Furthermore,  the  I  ni versify  is  in  coniiietition 
with  other  agencies  for  men  who  ha\e  the  qualifications 
required  for  teaching  engineering  courses.  It  is  reliabh 
estimated  that  there  is  a  deficiency  of  50,000  college-trained 
engineers  to  supply  the  needs  of  the  armed  services,  the 
govrenment  research  agencies,  industry,  and  the  engineering 
schools. 

The  number  of  University  students  now  applying  for 
adnussion  to  the  College  of  Engineering  is  about  twice  the 
number  who  applied  for  admission  before  the  war.  Early 
in  July  the  admission  of  freshman  students  in  engineering 
was  stopped  because  the  number  of  permits  to  enter  exceeded 
the  maxinuim  capacity  of  the  college  at  the  freshman  level. 
At  the  time  this  is  written  (mid  August)  no  other  restric- 
tions have  been  made,  but  it  is  almost  certain  that  registra- 
tion in  some  courses  will  have  to  be  curtailed  because  of 
lack  of  teachers.  Students  denied  admission  to  a  course  or 
a  curriculum  will  have  to  change  their  plans  if  they  are  to 
remain  in  school.  That  may  not  be  so  undesirable  as  it  may 
seem  on  first  thought.  Ver\  few  students  have  sufficient 
knowledge  of  the  opportunities  and  acti\ities  in  the  \arious 
fields  of  engineering  to  ha\e  sound  reason  for  their  choice 
of  curriculum. 

The  publicity  during  the  war  concerning  aeronautics, 
radar,  and  atonu'c  fission  has  caused  a  large  number  of 
students  to  decide  to  enroll  in  aeronautical  engineering, 
electrical  engineering,  engineering  physics  and  physics.  These 
departments  ma\'  find  it  necessar\'  to  limit  enrollment;  in- 
ilecd  enrollment  in  engmeering  physics  is  now  limited  to 
students  who  have,  and  who  maintain,  a  high  a\erage  grade. 
1  he  importance  of  the  other  engineering  fields  and  the 
de\elopments  therein  were  given  comparatively  little  public- 
ity during  the  war.  Howe\er,  the  opportunities  for  gradu- 
ates in  agricultural  engineering,  ceramic  engineering,  civil 
engineering,  mechaiucal  engineering,  metallurgical  engineer- 
ing, .md  miru'ng  cngineeiing  are  as  attractive  as  in  any  field 
of  engineering. 

Arrangements  will  be  made  to  aiKise  students  \xho 
may  be  denied  registration  in  the  curricLd\im  of  theii'  first 
choice  regarding  alternative  registrations.  Since  the  fresh- 
lu.in  year  is  the  same  in  all  engineering  curricuLa  there  will 
be  no  loss  of  time  because  of  such  changes. 

Hy  utilizing  the  full  ca|iacity  of  e\-ery  couise  and  cur- 
riculum the  College  of  I'ngincering  can  tiain  marn  mine 
enginceis  than  it  could  if  too  many  should  enroll  in  a  tew 
dep.-irtments.  It  nnist  be  remembered  that  the  popularity  of 
ceitain  curricula  at  the  present  time  is  country-wide  and 
th.at  an  o\er  supply  of  traiiu'd  men  in  such  tields  nia\' 
result. 
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"V/'-RA'is  witli  the  power  to  penetrate 
-^V  through  eighteen  inches  of  solid 
steel,  and  that  hold  new  hope  for  the 
relief  of  cancer,  are  being  produced  at 
will  bv  a  group  of  pioneering  Illinois 
physicists  under  the  direction  of  I'rof. 
Donald  W.  Kerst.  The  machine  that 
produces  these  X-rays  is  the  betatron, 
invented  by  Prof.  Kerst  here  at  the  Uni- 
versity of  Illinois  in  1940. 

Many  previous  attempts  have  been 
made,  with  varying  degrees  of  success, 
to  produce  high  speed  particles  at  high 
energy  levels.  Notable  among  these  was 
the  work  of  Prof.  E.  O.  Lawrence  at 
the  University  of  California.  The  cy- 
clotron he  developed  was  able  to  accel- 
erate protons,  the  heavy  portion  of  the 
h\drogen  atom,  until  they  had  an  energy 
of  16.5  million  electron  volts.  The  prin- 
ciples of  the  cyclotron  cannot,  however, 
be  applied  to  the  acceleration  of  elec- 
trons. Other  attempts  included  the  use 
of  vacuum  tubes  in  which  the  full  volt- 
age to  which  the  electrons  were  to  be 
accelerated  was  applied  directly  across 
the  tube.  These  were  successful,  but 
reached  their  limit  after  accelerating 
electrons  to  an  energy  level  of  about  4 
nu'llion  electron  volts. 

After  two  years  of  experimentation, 
the  first  pilot  model  of  the  betatron, 
with  a  power  output  of  2.3  million  elec- 
tron volts,  was  developed  in  July,  1940. 
Subsequent  developments  led  to  the  pro- 
duction of  a  20-million-\olt  machine 
that  has  been  in  operation  at  the  U.  of 
I.  since  January,  1042.  A  lOO-million 
electron  volt  machine  has  been  put  into 
operation  by  General  Electric  at  Sche- 
nectady, New  York,  and  a  betatron 
capable  of  producing  electrons  with  en- 
ergies of  several  hundreds  of  million  ev 
is  now  being  developed   at  the   U.  of  I. 

Principles   of   Opi'rution 

In  ;i  betatron,  electrons  are  given  en- 
ergy b\  the  accelerating  effect  of  a 
changing  magnetic  field.  A  toroidal 
vacuum  tube  (donut)  is  placed  between 
the  circular,  specially  shaped  pole  pieces 
of  a  laminated  alternating  current  mag- 
net. Electrons  are  injected  tangentiaUy 
from  a  gun,  which  is  placed  within  the 
tube,  shortly  after  the  magnetic  field  has 
pas.sed  through  zero.  As  the  field  in- 
creases the  electrons  are  accelerated 
around  the  tube,  gaining  an  average  of 
63  electron  volts  of  energy  during  each 
revolution  in  the  20-million-ev  machine. 

OCTOBER,  1946 


Thus,  111  order  to  gain  an  energ\'  of  20 
million  ev,  each  electron  must  be  accel- 
erated around  the  donut  well  over  300,- 
000  times.  The  magnetic  field  is  so  dis- 
tributed that  the  electrons  are  focussed 
into  a  very  fine  beam  and  brought  to  a 
circular  path  called  the  equilibrium 
orbit.  About  this  orbit  small  oscillations 
occur  without  loss  of  electrons.  Unless 
the  magnetic  field  were  so  adjusted,  the 
centrifugal  force  on  the  electrons  would 
soon  cause  them  to  strike  the  outer  wall 
of  the  tube. 

The  relation  of  the  magnetic  field, 
vacuum  tube  and  the  electronic  motion 
is  shown  in  Fig.    (  1  ). 


jector  by  discharging  a  condenser  in  the 
proper  direction  and  at  the  right  time 
through  one-turn  coils  attached  to  each 
pole  face. 

The  electrons  impinge  on  a  tin\'  plat- 
inum target  and  x-rays  are  produced 
which  emerge  from  the  tube  within  a 
narrow  cone  in  the  forward  direction. 
The  conversion  of  the  kinetic  energy  of 
an  electron  into  x-rays  is  very  much 
more  efScient  for  a  fast  electron  than  a 
slow  one.  A  high  yield  of  x-rays  is 
therefore  obtained,  although  the  target 
remains  cold.  The  current  to  the  target 
is  not  known  but  is  estimated  to  be  less 
than    one  microampere. 
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Figure  1 — Principles  of  Operation  of  Betatron 
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After  J4  cycle  the  magnet  fielil 
reaches  its  maximum  and  the  electrons 
attain  their  maximum  energy.  At  this 
stage  the  field  conditions  which  hold  the 
electrons  in  the  orbit  are  artificially  up- 
set and  the  electrons  are  brought  to  the 
target.  The  electrons  are  made  to  spiral 
out  to  strike  a  target  attached  to  the  in- 


A  striking  iniio\ation  has  been  incor- 
porated into  the  latest  models  of  the 
betatron.  A  "peeler"  has  replaced  the 
platinum  target.  The  function  of  the 
"peeler"  is  to  draw  the  original  stream 
of  electrons  out  of  the  vacuum  tube. 
This  has  been  accomplished  quite  simply 
by  expanding  the  orbit  of  the  electrons 


so  as  to  cause  tlu-iii  to  pass  through  a 
horse-shoe  shaped  opening  in  a  lami- 
nated steel  core.  The  core  by  passes  the 
magnetic  lines  of  Hux,  thereb\  reducing 
the  force  tending  to  hold  the  electrons 
in  a  circular  path,  and  allows  them  to 
pass  out  of  the  vacuum  tube  in  a  well 
defined  stream.  The  "peeler"  is  located 
in  a  snout  that  branches  off  tangentiaiU 
from  the  main  b()d\  of  the  donut.  '1  he 
electrons  originally  passed  out  iil  rhc 
tube  through  a  glass  window,  but  it  was 
fouiui  that  the  glass  had  a  tendency  to 
diffuse  the  stream  of  electrons  from  their 
original  narrow  path.  This  was  cor- 
rected by  substituting  a  small  piece  of 
aluminum,  0.0(11  in.  thick,  which  has 
much   less  of  a  diffusing  effect. 

The  applications  of  the  betatron  are 
quite  varied.  'I'here  are,  though,  gener- 
ally speaking,  three  main  fields  of  appli- 
cation ;  research  concerning  the  charac- 
teristics of  high  voltage  x-rays  and  elec- 
trons, their  application  in  medicine,  and 
their  use  in  radiography  as  applied  to 
industrial  inspection.  The  development 
of  the  betatron  has  broadened  tremen- 
dousK  the  scope  of  the  work  in  these 
fields.' 

Physical  Research 

The  development  of  the  betatron  to 
the  point  where  it  becomes  possible  to 
produce  accelerated  streams  of  electrons 
will  give  the  physicist  a  long  awaited 
opportunity  to  broaden  his  knowledge 
of  nuclear  phenomena.  High  energy 
electrons  and  x-rays  are  tools  for  inves- 
tigating many  types  of  nuclear  disinte- 
gration. One  phase  of  this  now  being 
investigated  is  the  action  of  an  electron 
as  it  penetrates  the  nucleus  of  matter  be- 
ing bombarded  with  a  stream  of  elec- 
trons. Investigations  with  lower  voltage 
apparatus  show  that  there  is  a  departure 
from  the  theoretical  Newtonian  law  of 
attraction.  This  condition  can  now  be 
investigated  further,  and  some  knowl- 
edge gained  of  the  forces  that  do  exist. 
With  the  use  of  the  betatron  it  is  also 
possible  to  duplicate  quite  closely  in  the 
laboratory  a  small  scale  cosmic  ray 
shower,  a  phenomenon  ne\er  well  un- 
derstood. 
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.1    W'eapnti   Against   Cancer 

Probabl\  the  most  exciting  possibility 
will  be  the  use  of  the  betatron  in  the 
treatment  of  deep-seated  cancel'.  Pre- 
liminary physical  measurements  with 
tissue-like  material  sliow  that  the  ex- 
tremely high  intensity  x-ra\s  \\\\\  lia\e 
decided  advantages  over  ordinary  x-rays 
in  cancer  therapy.  Ordinary  x-rays  have 
tiu-ir  maximum  effect  at  the  surface,  and 
then  the  effect  decreases  as  they  pene- 
tiate  further  into  the  body.  The  effects 
of  the  x-rays  produced  b)'  a  20-million- 
ev  betatron  build  up,  due  to  the  pro- 
duction of  secondary  rays,  and  reach  a 
maximum  within  the  body.  Thus,  the 
maximum  effect  occurs  where  it  is  need- 
ed, without  much  destruction  of  tissue 
pieceding  the  cancerous  area.  The  effect 
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Figure  3 — Electron  Pair  Production 


Many  inquiries  have  been  received 
from  hospitals  and  research  clinics 
throughout  the  country.  When  the  20- 
million-ev  machines  are  put  into  produc- 
tion, many  of  them  will  be  enlisted  iu 
the  fight  against  cancer. 
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Figure   4 — Production    Radiography    of    Large    Caliber    Sliells 


Figure  2 — Relative  Penetration  Through 
Steel   Section 


of  x-rays  on  tissue  is  an  ionization 
effect.  The  use  of  high  intensit\  x-rays 
on  human  tissue  has  been  simidated  in 
the  laboratory  through  the  use  of  a 
pressed-wood  phantom.  The  degree  of 
ionization  produced  in  this  phantom 
will  compare  quite  closely  witli  that 
which  would  be  fouiul  in  actual  tissue, 
due  to  a  similarity  of  physical  properties 
such  as  density  and  w-ater  content. 

The  use  of  the  stream  of  electrons 
alone  holds  even  more  promise  than  the 
use  of  x-rays.  At  20  million  ev  these 
electrons  will  penetiate  as  far  as  10  cm. 
and  no  further.  Moreover,  the  ioniza- 
tion should  reach  a  maximum  at  a  dis- 
tance of  7  or  8  cm.  beyond  the  point  of 
entrance  surface,  and  the  damage  could 
be  well  localized  within  the  body.  The 
ionization  produced  is  quite  low,  both 
before  and  after  this  maximum  is 
reached,  allowing  heavy  dosage  without 
undue  destruction  of  healthy  tissue. 


Industrial  Inspection 
As  an  engineering  tool  tiie  betatron  is 
used  to  take  radiographs  through  rela- 
tively thick  sections  of  metal.  Several 
commercial  models  of  the  20-million-e\ 
betatron  were  produced  by  Allis-Clial- 
mers  and  used  successfully  during  the 
war  in  the  large  arsenals  for  inspection 
work. 

The  20-million-\olt  model  seems  to 
be  the  most  practical  size  for  this  work, 
as  can  been  seen  in  Fig.  2.  With  m.i- 
chines  of  higher  voltages  there  is  more 
absorption  of  the  x-rays  and  a  large  pro- 
duction of  secondary  x-rays  resulting  in 
poorly  defined  radiographs. 

The  process  largely  responsible  for  the 
absorption  of  the  primary  x-rays  and  at 
the  same  time  for  the  origin  of  second- 
aries is  electron  pair  production.  Each 
electron  of  the  pair  produced  by  a  high 
(Continued  on  Page  21) 
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STANDlXG  for  the  moment  at  the 
threshold  of  what  we  fondly  hope 
may  be  a  long  era  of  world  peace,  it  is 
appropriate  to  pause  sufficiently  to  take 
stock  of  the  trends  that  characterize  our 
sector  of  the  educational  front,  to  the 
end  that  we  may  chart  a  course  toward 
the  goal  we  wish  to  reach.  By  definition, 
we  in  education  belong  to  a  profession 
dedicated  to  the  utilization  of  the  forces 
and  materials  of  nature  for  the  benefit 
of  mankind,  and  therefore  it  may  be 
concluded  that  our  objecti\e  is  a  peace- 
ful world  if  it  be  granted  that  war  is 
detrimental  to  human  welfare.  Somehow 
we  must  reconcile  this  conclusion  with 
the  fact  that  in  the  nearly  2,000  years 
of  the  Christian  era  there  have  been 
only  257  years  of  complete  peace,  and 
that  in  the  165  years  of  United  States 
history  from  1776  to  1941  the  inter\als 
between  the  country's  major  wars  have 
averaged  only  slightly  more  than  2^ 
years.  We  also  must  reconcile  our  con- 
clusions with  the  fact  that  the  art  and 
science  of  engineering  as  it  develope<l 
in  civil  life  is  a  direct  outgrowth  of 
military  engineering,  and  that  in  time 
of  war  such  as  we  have  experienced 
recently,  the  best  scientific  and  technical 
brains  have  been  diverted  to  destructive 
ends.  Does  it  not  follow  that  the  basic 
philosophy  of  engineers,  and  of  physical 
scientists  in  general,  henceforth  must  be 
so  oriented  as  to  contribute  effectively 
to  a  world-wide  pattern  of  social  better- 
ment? 

Engineers   iiiid   Human    Rclation.s 

It  is  this  consideration  —  that  engi- 
neers and  engineering  are  concerned 
with  human  relations,  just  as  they  obvi- 
ously are  concerned  with  impersonal 
forces,  materials,  and  machines — that  is 
the  motivating  idea  of  those  educators 
who,  within  the  recent  past,  have  in- 
sisted upon  a  revision  of  engineering 
curricula  to  the  end  that  approximateh 
20  per  cent  of  the  student's  time  bi- 
devoted  to  social  and  humanistic  sub- 
jects. There  can  be  no  quarrel  with  the 
implication    that    engineering    graduates 
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must  be  something  more  than  slide-rule 
pushers  having  no  thought  beyond  the 
technicalities  of  their  jobs;  that  they 
must  be,  in  addition,  responsible  citizens 
willing  and  able  to  assume  responsibility 
for  the  guidance  of  social,  economic, 
and  political  affairs  as  these  are  affected 
b\-  technology.  But  the  20  per  cent  dic- 
tum, when  applied  to  the  generally  pre- 
vailing 4-year  curriculum,  means,  in  my 
opinion,  that  the  remaining  80  per  cent 
is  grossly  inadequate  for  a  decent  mini- 
mum of  the  basic  sciences  and  technol- 
ogy. Without  that  minimiun  equipment 
of  scientific  training  the  graduate  will 
cease  to  have  the  specialized  mental 
equipment  which  alone  entitles  him  to 
be  listened  to  with  respect  on  technical 
subjects.  Insofar  as  this  opinion  is  \alid, 
it  would  seem  to  follow  that  there  are 
only  two  alternatives:  the  lengthening 
of  the  curriculum  to  a  minimum  of  five 
years,  or  some  compulsion  which  will 
force  the  4-year  graduate  to  read  and 
study  on  his  own  initiative  after  achie\- 
ing  a  diploma. 

There  is  every  reason  to  believe  that 
within  a  relatively  short  time  the  5-year 
curriculum  is  likely  to  supplant  the  pres- 
ently prevailing  4-year  arrangement. 
This  lengthening  of  the  course  of  study 
probably  will  come  about  eventualh' 
anyway,  not  because  of  the  desirabilit\' 
of  adding  social  and  humanistic  subjects, 
but  because  of  the  absolute  necessity  of 
incorporating  in  the  training  period  an 
amount  of  the  rapidly  developing  funda- 
mental sciences  that  underlie  their  even 
more  rapidly  increasing  applications  suf- 
ficient to  qualify  the  technical  graduate 
to  practice  in  his  chosen  field. 

More  and  more  it  will  be  necessary 
for  technical  schools  to  teach  those  fun- 
damental subjects  which  are  learneti 
b;'st  under  competent  guidance,  and  to 
omit  those  subjects  which  can  be  mas- 
tered easily  by  a  trained  nn'iul  without 
special  instruction  and  guidance.  \Vh\, 
for  example,  is  it  not  entirely  feasible  to 
utilize  the  summer  vacation  periods  for 
assigned  reading  in  subjects  such  as  gen- 
eral   literature,    history,    biography,    eco- 


nomics, or  political  science,  in  lieu  of 
requiring  a  student  to  listen  to  lectures 
on  these  subjects  at  the  rate  of  three, 
four,  or  five  hourly  doses  per  week? 

The  lecture  system  of  imparting  in- 
formation of  this  kind  in  any  case  is 
not  so  effective  as  independent  reading. 
Someone  once  defined  the  lecture  sys- 
tem as  an  educational  device  for  trans- 
ferring infomiation  from  the  notebook 
of  the  professor  to  the  notebook  of  the 
student  without  the  painful  necessity 
of  straining  the  material  through  the 
mind  of  either  party. 

The   Teacher's  Role 

I  am  con\inced  that  the  enlighten- 
ment of  students  concerning  the  social 
and  economic  aspects  of  modern  indus- 
trial civilization  can  be  secured  as  a 
by-product  of  instruction  in  science  and 
technology  provided  the  teachers  of 
those  subjects  are  enlightened  and  well- 
informed. 

This  leads,  of  course,  to  the  conclu- 
sion that  teachers  of  engineering  and 
science  must  be  versed  in  the  liberal 
arts  at  least  as  well  as  they  want  the 
young  graduates  to  be.  Not  enough  are. 
May  it  not  be  that  some  of  the  short- 
comings of  the  average  engineering 
graduate  are  attributable  to  the  inade- 
quacies of  some  of  the  teachers  to  whom 
he   was  exposed  ? 

There  is  no  doubt  but  that  the  fcich- 
ing  profession  is  in  great  need  of  a 
larger  percentage  of  vigorous  and  crea- 
tive minds  than  it  now  possesses;  teach- 
ers who  by  precept,  and  especially  b\- 
example,  have  the  power  of  stimulating 
the  minds  the\-  presumably  are  molding. 
There  is  some  bitter  truth  in  (George 
Bernard  Shaw's  salty  mot:  "Those  who 
can,  do;  those  who  can't,  teach." 

Part  of  the  difficulty  of  securing  and 
holding  really  first-class  teachers  is  the 
limited  income  assigned  to  them  h\ 
common  consent.  The  monastic  influ- 
ence in  education  is  still  powerful ;  the 
notion  that  a  teacher  is  set  apart  as 
a  creature  dedicated  to  povertv  and 
obedience.    Such    circumstances    are    not 


.'ittractivi-  to  vigorous  aiu!  irulc|H-iuicnt 
niiiuis.  Better  salaries  in  the  coIlct;es 
would  help  to  widen  the  tieKl  troiii 
which  teachers  inij;ht  he  recruited,  and 
work  must  he  done  in  that  direction. 

Tinkering  witli  the  curriculinn  is  tin- 
great  indoor  sport  iit  the  eilucationa! 
world,  and  the  effort  to  secure  alloca- 
tion of  20  per  cent  of  the  engineering 
curriculum  to  cultural  instruction  is 
merely  the  latest  mam'festatioii  of  what 
has  hcen  going  on  for  a  long  time.  Its 
ultimate  ohjective  is  laudable — the  desire 
to  raise  the  intellectual  level  of  the  engi- 
neering profession  because  of  widcsperad 
dissatisfaction  with  existing  conditions. 

There  are  some  who  apparenth'  he- 
!ie\e  that  the  inclusion  of  the  20  per 
cent  of  cultural  subjects  will  of  itself 
convert  a  young  man  of  22  or  2.^  into 
a  sage  capable  of  reforming  the  world 
by  solving  econonu'c  and  social  problems 
that  have  troubled  mankind  through  all 
the  ages.  On  the  contrary,  the  acquisi- 
tion of  culture  and  wisdom  is  a  life- 
long process. 

Kducation  is  not  a  kind  of  treatment 
that  can  be  concentrated  within  school 
antl  college  years;  it  is  the  end-product 
of  a  life  of  thoughtful  study.  If  that 
fact  is  admitted,  it  must  follow  that  the 
education  of  engineers  is  even  more  a 
function  of  the  national  engineering 
societies  than  it  is  that  of  the  colleges. 
The  colleges  can  and  must  serve  as  the 
preliminary  training  ground  for  the 
novitiates,  but  their  subsequent  mature 
development  must  be  the  concern  of  the 
profession   as   a   whole. 

For  example,  consider  the  case  of  the 
Association  of  Atomic  Scientists,  the 
men  who  staffed  the  laboratories  at 
Clinton,  at  Los  Almos,  and  at  the 
Metallurgical  Laborator\  in  Chicago. 
They  were  professional  physicists,  chem- 
ists, and  engineers  who,  for  the  most 
part,  had  not  been  exposed  to  the  80-20 
per  cent  regime.  Yet  they  had  the  wis- 
dom and  the  foresight  to  see  what 
disaster  their  work  might  bring  iqion 
mankind,  and  they  took  vigorous  action 
in  the  interest  of  what  they  conceived 
to    be   the  world   welfare. 

In  m\'  opinion,  these  scientists  ha\e 
set  an  example  that  all  the  engineering 
societies  well  may  enudate ;  the  dedica- 
tion of  their  collective  strength  as  a 
great  moral  force  in  the  field  of  iiuman 
relations. 

Lest  these  remarks  would  seem  to  in- 
dicate that  I  am  opposed  to  the  inclusion 
of  a  maximum  amoutit  of  cultural  stu- 
dies in  the  engineering  curriculum,  I 
might  add  that  more  than  .^^i  years  ago 
my  first  act  as  a  dean  of  engineering 
was  to  include  in  our  CLirriculum  a  full 
year  of  instruction  in  economics.  There 
was  much  objection  to  this  requirement 
oti  the  part  of  students  who  looked  upon 
anything  borrowed  from  tile  liberal-arts 
program  as  "sissy"  stuff. 
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It  is  amazing  that  even  toda\  so  man\ 
high  ranking  technical  schools  are  con- 
tent with  only  one  semester  of  econom- 
ics. To  my  mind,  the  subject  of  eco- 
nomics is  inseparable  from  a  thorough 
uiuieistanding  of  the  social  effects  of 
engineering.  Lnfortunately  economics, 
long  ago  described  as  the  dismal  science, 
generally  is  not  presented  to  college 
students  in  the  stinuilating  manner  in 
\xhich  it   might  be. 

Since  engineering  is  concerned  so 
largely  with  the  production  of  con- 
trolled energy,  recent  discoveries  in  the 
field  of  atomic  physics  are  certain  to 
pia\  an  important  role  in  future  engi- 
neering developments.  The  great  plant 
at  Hanford,  W'.ish.,  on  the  Columbia 
Ki\er,  even  now  is  \  ielding  by-product 
energy  at  the  rate  of  nearly  1,300,000 
kw  which  is  going  to  waste  in  heating 
the  water  of  the  river. 

The  time  is  bound  to  come  when  a 
method  will  be  found  to  utilize  that 
energ\  tor  industrial  purposes.  It  even 
ma\  be  that  the  immense  radioactivity 
incidental  to  the  fission  process  may 
contain  a  promise  of  obtaining  electric 
energy  without  the  intervention  of 
boilers,  steam  turbines,  and  generators. 
That  is  a  consideration  that  will  affect 
vitally  many  branches  of  engineering. 

It  points  to  the  conclusion  that  engi- 
neering education  in  the  future  must 
pay  more  attention  to  the  new  physics 
and  the  new  chemistry  inherent  in  the 
process. 

Alread\-  the  term  "nucleonic  engi- 
neering" has  been  invented  to  forecast 
what  lies  ahead.  It  will  provide  more 
material  for  curriculum  revision,  but 
this  time  the  emphasis  undoubtedly  will 
be  placed  on  two  or  more  years  of  grad- 
uate instrviction,  since  there  is  no  hope 
that  the  whole  field  can  be  compressed 
into  the  undergraduate  period. 
Ni'cJ  for  A  milysis 
Since  science  will  not  remain  sta- 
tionary, but  rather  will  grow  in  extent 
as  time  goes  on,  the  need  to  include  the 
fundamentals  of  expanding  knowledge 
within  a  limited  time  is  bound  to  force 
a  critical  examination  of  existing  pro- 
cedures. The  problem  faced  by  the 
teaching  profession  is  not  unlike  that  of 
a  manufacturer  who  must  increase  the 
quantity  and  quality  of  his  product 
without   increasing  his  unit   costs. 

I'luier  such  circumstances  a  wise 
management  makes  a  critical  job  analy- 
sis in  order  to  cut  corners.  That  is  the 
procedure  that  the  educators  must 
adopt. 

There  is  little  ilo\ibt  tliat  presentday 
curricula  contain  nuich  more  than  ves- 
tigial traces  of  ancient  tradition,  and 
that  something  akin  to  ,in  appendectomx 
is  necessary  to  renuixe  a  few  accumu- 
lated  appendages. 

Consider,  for  example,  the  customary 
college  course  in   physics,  which   invari- 


ably begins  with  an  elaborate  treatment 
of  statics  and  dynanu'cs,  moves  on  into 
the  laws  of  heat,  caroms  lighth'  into 
acoustics,  then  advances  upon  optics, 
electricity,  and  magnetism.  In  many  in- 
stitutions instruction  in  statics  and  <1\- 
namics  is  given  concurrently  with,  oi 
sometimes  just  before,  another  course 
ccnering  the  same  principles,  but  taught 
by  the  department  of  applied  mechanic-. 
Quite  commonly  this  double  exposure 
is  followed  by  another  in  connection 
\xith  machine  design  or  framed  struc- 
tures. 

It  may  be  that  multiple  exposure  of 
this  sort  serves  a  useful  purpose  in  the 
case  of  students  who  posess  obtuse 
minds,  on  the  principle  that  constant 
dripping  will  wear  awa\  a  stone,  but 
it  is  likewise  true  that  much  useless  du- 
plication is  the  result  of  hidebound  tra- 
dition. The  excision  of  unnecessary  rep- 
etition can  do  much  to  make  room  for 
nt^w  material  that  now  is  excluded  be- 
cause of  lack  of   time. 

One  of  the  underlying  reasons  for 
dissatisfaction  with  existing  engineering 
training,  one  that  explains  the  desire 
for  a  broader  type  of  training,  is  the 
circumstance  that  practically  every  en- 
gineering enterprise  requires  the  active 
co-operation  of  many  workers  having  a 
great  diversity  of  interests. 

The  average  yoimg  graduate  does  not 
comprehend  fully  this  interdependence 
of  people,  but  tends  to  focus  his  atten- 
tion upon  materials  and  machines.  It  is 
particularly  regrettable  that  the  schools 
pay  so  little  attention  to  the  all-impor- 
tant subject  of  labor  relations  and  labor 
legislation. 

Lngineers  as  a  class  are  hostile  to 
labor  unions,  probably  because  they  are 
harassed  so  frequently  by  the  jurisdic- 
tional disputes  and  restrictions  on  pro- 
ductivity that  characterize  some  union 
activity.  Nevertheless  it  is  a  fact  that 
labor  problems  are  here  to  stay,  and  that 
engineers  must  learn  to  work  in  a 
world  where  these  problems  constantly 
must  be  met  and  solved.  Not  much  pro- 
phetic ability  is  called  for  to  predict  that 
all  schools  soon  will  require  that  all 
graduates  must  have  become  acquainted 
with  the  major  outlines  of  this  \itally 
important  subject. 

The  "G.  I."  Problem 

At  this  time  technical  schools  through- 
out the  country  are  filled  to  the  burst- 
ing point  with  returning  veterans  who 
are  taking  advantage  of  the  "G.  I.  Bill 
of  Rights."  Some  curious  circumstances 
have  resulted.  Whereas  the  average  age 
of  current  seniors,  mainly  4F  men  who 
were  not  inducted  into  service,  is  about 
the  normal  21  or  22.  the  average  age  of 
the  swollen  freshman  classes  is  four  to 
five  \ears  greater. 

\\'hat  has  happened  is  that  the  Bill 
(Continued  on    Page   l.i) 
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lew  Types  of  Small  Aircraft 


Itii  Itohfrt  1'.  Ki'llvfi 


Now  tliat  new  peati.-  tiiiu-  products 
arc  beginning  to  appi-ar  on  the 
market,  many  people,  whether  they  be 
actively  or  only  passivh  interested  in  air 
travel,  are  focusing  interested  eyes  on 
the  many  new  types  of  small  aircraft 
which  are  being  unveiled  to  the  public. 
Most  of  the  planes  being  offered  toda\ 
are  not  useful  enough  to  the  average 
person  to  warrant  his  paying  the  high 
purchase  price  and  additional  cost  con- 
nected with  owning  an  airplane.  How- 
ever, when  the  time  comes,  and  it  is 
coming,  that  a  person  can  advantageous- 
I\  use  a  family  type  plane  at  least  three 
hundred  hours  per  year,  its  sales  ma\' 
well  compare  with  the  present-day  sales 


and  engine  noise  reaches  the  passenger 
cabin  due  to  the  engine's  rearward 
location  and  while  on  the  groimd  the 
dangerous  whirling  propellers  are  kept 
away  from  imwary  passengers.  The  most 
aerodynamically  ideal  type  of  recipro- 
cating engine  for  this  plane  would  be 
the  inverted  inline  type,  but  since  the 
flat  horizontal  opposed  type  is  less  ex- 
pensive and  more  readih'  available,  it 
is  incorporated  in  this  design.  Two 
engines  allow  a  greater  safety  factor 
when  flying  over  terrain  unsuitable  for 
landing,  or  in  conditions  of  poor  ground 
visibility  as  may  be  the  case  on  long 
flights  or  when  used  for  commercial 
work. 


cabui  above  the  wing  is  accessible  from 
inside  the  cabin. 

The  pilot  and  pa.sseiiger  visibilit.\  ac- 
commodation is  an  outstanding  feature. 
With  the  large  front  and  side  windows 
and  the  aft,  shoulder  high  position  of 
the  wing,  the  pilot  has  excellent  \isi- 
bilitv  for  ta.xiing  and  making  turns 
while  flying,  and  the  rear  seat  passen- 
gers have  fine  visibility  for  sight-seeing. 

To  satisfy  customer  preference  and 
thereby  increase  the  plane's  market,  it 
could  be  produced  in  either  of  two  cabin 
styles,  having  a  transparent  plastic  bub- 
ble cabin  top  or  a  non-transparent  top 
with  side  windows.  This  could  be  ar- 
ranged on  the  production  line  with  very 


of  the  automobile.  At  present  there  is  a 
large  market  for  a  plane  which  will 
satisfy  the  needs  of  the  business  execu- 
tive, the  commercial  air  charter  service 
operator,  and  the  private  owner  who  is 
willing  to  pay  a  higher  price  for  his 
family  plane.  The  following  design 
specification  and  attached  drawings  are 
of  a  new  type  4-5  place  airplane,  which 
has  such  characteristics  that  it  would  be 
ideall\'  viseful  for  ail  three  of  these  pur- 
poses. 

It  is  ail  .ittractively  styled  midwing 
monoplane  having  twin  pusher  engines 
mounted  in  the  trailing  edge  of  the 
wing.  This  pusher  arrangement  in- 
creases the  wing's  aerodynamic  effici- 
ency by  permitting  utilization  of  a 
greater  amount  of  wing  area  and  pro- 
viding a  smooth  flow  of  air  over  the 
wing's     surface.     \'ery     little     propeller 


The  entire  design  is  based  on  the  be- 
lief that  a  comfortable  and  convenient 
passenger  cabin  is  extremeh'  important. 
The  large  doors  on  each  side  of  the 
cabin  and  the  low  ground  clearance  of 
the  cabin  floor  makes  this  plane  almost 
as  easy  to  enter  as  any  automobile.  A 
simple  retractable  step  could  be  install- 
ed, to  be  operated  by  the  opening  and 
closing  of  the  cabin  door,  if  so  desired. 
The  front  seat  holds  two  people  and  is 
amph'  wide.  It  is  adjustable  fore  and 
aft  and  uji  and  down  for  the  pilot's 
convenience  and  the  hacks  fold  forwar<l 
to  allow  eas\  entry  and  exit  to  the  rear 
seat.  The  rear  seat  is  S4  inches  wide 
which  easily  accommodates  three  large 
adults.  All  seats  are  deep  and  comfort- 
able and  considerable  leg  room  is  pro- 
vided. The  large  1_'^  pound  capacity 
baggage  compartment  in  the  rear  ot  the 


little  change  in  tooling. 

It  a  bubble  type  transparent  cabin 
enclosure  were  used,  additional  visibil- 
ity to  the  rear  and  overhead  would  be 
available. 

Although  metal  or  wood  construction 
could  be  u.sed  it  is  preferred  that  the 
structure  be  made  of  plastic  impreg- 
nated plywood,  employing  sandwich 
construction  as  much  as  possible  to  re- 
duce weight  and  provide  a  smooth  skin 
highly  resistant  to  buckling  and  damage 
on  the  ground.  Molded  plvvvood  sur- 
faces would  best  bring  out  the  sleek 
curved  lines  of  this  plane.  The  moder- 
ate taper  wing  would  be  full  cantilever 
construction,  emploving  a  box  type  mon- 
ospar.  The  fuselage's  under  half,  for- 
ward, would  combine  both  semi-mono- 
coque  and  multi-cellular  cantilever  beam 
(Continued  on    Page  20) 
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Protcssor  Noiinan  A.  I'arkcr,  icci'iitly 
iiameii  head  of  the  dcp:iitnient  of  nu- 
cham'cal  I'ligiiicering,  succeeds  A.  P. 
Kratz,  retired,  acting  head  of  the  lie- 
partment.  He  assumes  the  role  as  head 
at  a  dviiainic  time,  inasmuch  as  the  de- 
p.irtment  is  in  the  process  of  an  expan- 
sion and  huilding  program. 

He  comes  well  ipialilied  for  the  posi- 
tion from  the  Lniversity  of  Colorado 
where,  for  the  last  five  years,  he  was 
head  of  the  mechanical  and  aeronautical 
engineering   departments. 


PROFESSOR  PARKER 

A  native  Coloradian,  he  recei\ed  his 
elementary  and  junior  education  in  that 
state  and  later  matriculated  at  the  Uni- 
versity of  Colorado  from  which  he  was 
graduated.  He  received  his  M.S.  in 
1935  and  a  professional  degree.  Mechan- 
ical Engineer,  in  10.^8,  also  from  Colo- 
rado. 

Professor  Parker  comes  well  equipped 
with  a  knowledge  of  the  engineering 
prohlems  in  industr\'.  Hoth  before  and 
during  the  war,  he  has  held  important 
engineering  positions  with  private  and 
public  engineering  organizations. 

He  joined  the  I'niversity  of  Colo- 
rado faculty  in  1935  as  an  instructor. 
Cln  leave  in  1936,  he  was  power  plant 
designer  for  the  public  service  compain' 
of  Denver,  and  during  the  following 
summer  was  field  engineer  for  the  s.ime 
firm. 

During  the  summer  of  1938,  he  was 
lavout  engineer   for  the  Lockheed   Air- 
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crair  l^'orporarion  and  was  ;i  part  tune 
engineer  trom  November,  193'',  until 
January,  1941,  for  the  Combs  .'\ircraft 
Cor|ioration  in  Denver.  With  his  usual 
dri\e  and  energy,  during  that  same 
period  he  directed  the  pilot  training  pro- 
gram at  the  University.  From  the  fall 
of  1944  through  1945,  Professor  Parker 
directed  a  research  program  on  fuel  vol- 
atility for  the  Arm>-  Air  Forces  at  a  spe- 
cial laboratory  8000  feet  above  sea  level 
where  the  temperatures  often  reached  30 
degrees  below  zero.  This  laborator\, 
located  about  fifty  miles  to  the  west  of 
Denver,  was  a  vital  factor  in  determin- 
ing requirements  for  high  performance 
aircraft  fuel. 

Although  he  holds  C.  A.  A.  instruc- 
tor ratings  in  all  types  of  groimd  in- 
struction, ratings  received  while  con- 
ducting the  pilot  school  at  the  Univer- 
sity of  Colorado,  he  still  has  a  yearning 
to'be  called  "Pilot  Parker."  In  1939, 
while  taking  flying  lessons,  he  performed 
.1  maneuver  not  unknown  to  a  lot  of 
pilots  by  making  an  emergency  landing 
ui  a  cornfield.  Thenceforth,  he  con- 
fined his  flying  to  the  drafting  table. 

Professor  Parker  has  recently  had  the 
honor  of  being  the  recipient  of  one  of 
the  highest  awards  of  this  post-war  era. 
While  upon  a  recent  trip  to  Champaign- 
L'rbana,  he  was  presented  with  a  key  of 
the  common  household  variety,  a  scarce 
item  these  days.  His  family  has  recently 
moved  into  the  new  home. 

Professor  Parker  is  a  member  of  Tau 
Reta  Pi,  Pi  Tau  Sigma,  Sigma  Tau, 
Sigma  Psi,  Acacia  social  fraternity.  Ro- 
tary, Masons,  ASME,  Institute  of  Aero- 
nautical Sciences,  and  the  Society  of  En- 
gineering Education. 


I'rofoKKor  Iti4*liarf 

Standing  high  in  the  ranks  of  out- 
standing campus  personages  is,  by  al- 
most any  standard,  F.  E.  Richart,  Re- 
search Professor  of  Engineering  Mate- 
rials. Throughout  his  long  as.sociation 
with  the  University  of  Illinois  as  a  fac- 
ulty member.  Professor  Richart  has  con- 
tributed greatly,  not  only  to  activities 
within  the  University,  but  to  the  ail- 
vancement  of  civil  engineering  at  large; 
his  work  has  been  of  great  value  to  the 
state  and  to  the  nation  through  the 
development  of  improved  concrete  for- 
mulae. 


PROFESSOR   RICHART 

Professor  Richart  is  a  native  of  Illi- 
nois. He  attended  the  Uni\ersity  of 
Illinois,  where  he  received  his  degree 
of  B.S.  in  1914,  M.S.  in  1915,  and 
C.E.  in  1922.  Following  his  graduation 
he  held  various  engineering  positions ; 
railway  maintenance-of-way,  public  util- 
ity valuation,  and  reinforced  concrete 
detailing  and  design.  For  two  years  he 
was  structural  engineer  of  the  Concrete 
Ship  Section,  Emergency  Fleet  Corpora- 
tion. Since  1916  he  has  .served  in  the 
Department  of  Theoretical  and  Applied 
Mechanics,  University  of  Illinois  as  As- 
sistant, Instructor,  Associate  and  Assist- 
ant Professor,  Associate  Professor  and 
Professor.  Since  1926  he  has  been  in 
charge  of  the  concrete  research  labora- 
tory and  graduate  instruction  in  con- 
crete. 

The  technical  and  professional  organ- 
izations with  which  Professor  Richart 
is  associated  are  of  amazing  diversity 
and  scope.  He  has  been  intensively  en- 
gaged in  work  with  the  American  So- 
ciety of  Testing  Materials,  serving  for 
many  years  on  a  committee  concernetl 
with  concrete  and  concrete  aggregates. 
He  has  also  served  on  the  Administra- 
tive Committees  on  Papers  and  Publica- 
tions and  on  Standards,  and  the  Special 
Stud}-  Committee  of  the  same  organiza- 
tion. He  is  now  vice-Chairman  of  a 
newly  organized  committee  on  Methods 
of  Testing  Building  Constructions.  This 
is  his  second  term  as  an  officer  of  the 
society;  he  was  elected  an  executive 
committee  member  previously  for  the 
period  1936  to  1938.  Besides  his  activi- 
ties in  A.S.T.M.,  Mr.  Richart  is  a 
member  of  the  American  Society  of 
Civil  Engineers  and  serves  as  a  repre- 
sentative on  the  joint  committee  on  con- 
crete and  reinforced  concrete  and  he  is 
also  on  the  committee  on  concrete  and 
masonry.  He  was  president  of  the  Amer- 
ican   Concrete    Institute    and    is   on    the 
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aci\isory  committee,  standard  committee, 
and  committee  on  research  for  stainlard 
building  cotle,  bond  stress,  of  A.C.I.  He 
is  al.so  a  member  of  the  Western  Society 
of  Engineers,  the  Society  for  Experi- 
mental Stress  Analysis,  and  the  High- 
u  a\    Research   board. 

.Mr.  Richart  has  been  doing  research 
work  for  the  Illinois  dixision  of  high- 
ways of  the  public  roads  administration 
since  1936  and  at  present  is  engaged  in 
concrete  slabs  investigation  for  bridge 
flooring.  He  has  also  been  engaged  in 
research  work  for  the  American  Iron 
and  Steel  Institute  since  1914.  His  fu- 
ture plans  include  research  work  on 
air  entraining  cements,  which  shows 
promise  of  great  benefit  to  the  Ameri- 
can  building  industry. 

Professor  Richart's  non-technical  ac- 
ti\ities  includes  his  association  with  the 
Big  \ine  conference.  He  is  secretar\ , 
acting  chairman  and  is  on  the  eligibilit\' 
committee  of  the  conference  besides 
being  Illinois'  faculty  representative. 
This  particular  side-line  entails  a  good 
deal  of  work,  but  Mr.  Richart  states 
that  it  is  very  interesting  and  he  has 
many  tales  to  relate  about  the  prob- 
lems that  arise  concerning  the  eligibility 
of  pla\ers. 

In  addition  to  his  multitudinous  pro- 
fessional activities,  Professor  Richart 
manages  to  maintain  his  standing  as  a 
member  of  the  faculty  bowling  league, 
and  is  also  an  ardent  golf  fan.  It  is 
suspected  that  his  secret  ambition  is  to 
beat  his  son  at  a  game  of  golf,  which 
should  prove  to  be  quite  a  task,  as  his 
son,  an  excellent  golfer,  turned  in  a  69 
anil    71   in  a  recent  tournament. 


l*i*ot>K!«»r  Hall 

Like  the  renowned  Senator  Claghorn 
;uid  his  beloved  deep  South,  Professor 
Stanley  (r.  Hall  and  his  little  red  flut- 
ter box  are  synonymous.  For  students 
alread\'  enrolled  in  the  various  engineer- 
ing departments,  this  statement  needs  no 
interpretation.  For  the  benefit  of  all 
others.  Professor  Stanley  is  an  associate 
professor  in  the  (leneral  Engineering 
Drawing  Department  and  his  little  red 
flutter  box  is  the  chief  means  by  which 
ihis  very  patient  man  explains  with  the 
utmost  enthusia.sni  just  where  that  eva- 
si\e  point  projects  from  object  to  plane. 

I'lofessor  Hall  came  to  the  IJniver- 
sir\  of  Illinois  in  192S  with  his  U.S. 
and  two  years'  teaching  experience  in 
Engineering  Drawing  at  the  Iriiversit) 
of   Maine  to  his  credit. 

.A  former  golf  fan,  Profess(H-  Hall 
switched  implements  with  the  advent 
of  the  Victor)'  Garden.  And,  since  this 
worthy  occupation  fails  to  provide  ade- 
quate exercise,  the  Professor  and  his 
tast-growing  daughters  go  bicycling 
aroimd  the  countr\side. 


PROFESSOR  HALL 

Professor  Hall  is  a  member  of  Tau 
Beta  Pi  and  is  an  acti\e  Mason  in  the 
Consistor\'  Degree.  He  still  retains  his 
membership  in  the  Blue  Lodge  in 
Maine  and  at  present  ser\es  as  presi- 
ilent  of  the  L  rbana  Town  Club,  a 
social  organization  of  mii\ersit\'  and 
business  men. 


EDUCATION  .  .  . 

(Continueil  trom  Page  10) 
has  oversold  the  capacity  of  the  colleges 
by  a  factor  of  about  three  to  one.  This 
situation  is  nearly  as  bad  in  one  direc- 
tion as  the  unwise  Selective  Service 
policy  was  in  the  other.  In  the  name  of 
democrac\'  it  cut  off  a  3-year  supply  of 
the  trained  young  men  upon  whom  the 
future  of  industry  must  depend.  This 
was  not  selective  service  at  all ;  it  was 
indiscriminate,   unselective  service. 

It  the  I  nited  States  ever  again  is 
faced  with  the  emergency  of  war  it  is  to 
be  hoped  that  the  engineering  profession 
will  find  a  tongue  to  protest  against 
such  a  policy  for  the  good  of  the  nation. 

The  present  swollen  registration  in 
engineering  colleges  demands  that  steps 
be  taken  promptly  to  insure  much  more 
selectivity  in  the  admission  of  students 
than  heretofore  has  prevailed.  This  is  a 
subject  which  for  some  time  has  been 
under  study  by  Engineers  Council  for 
Professional  Development,  but  the  exist- 
ing pressure  is  so  great  that  something 
must   be  done   quickly. 

In  Washington  l'niversit\  priority  is 
being  gi\en  to  formei'  students  who 
showed  satisfact(u\-  ability  when  last  in 
residence.  New  students  with  no  more 
than  high  school  tiaining  aie  accepted 
if  theii-  rank  was  in  the  upper  third  ; 
if  miildle  third,  an  aptitude  test  nnist 
be  passed;  if  lowest  third,  admission  is 
denied.  Transfer  students  with  a  year 
or  more  of  college  credit  must  have  hail 
a  freshman  record  a\eraging  a  C  gr.ade, 
and    if    tlie\     ha<l    more    than    freshman 


credit,  their  average  grade  must  have 
been  intermediate  between  C  and  B. 
Coupled  with  these  reqin'rements  for 
admission  are  regulations  for  remaining. 
Freshmen  who  fall  below  a  C  average 
will  be  dropped,  a,s  well  as  sophomores 
who  fail  to  reach  an  average  between 
C  and   B. 

The  principle  is  that  no  poor  student 
should  be  given  a  place  at  the  expense 
of  a  worthier  applicant.  These  are  emer- 
gencN'  regulations  designed  to  keep  regis- 
tration within  the  limits  set  by  physical 
facilities.  It  is  hoped  that  the  same  basic 
ininciple  can  be  maintained  when  the 
crest  of  the  present   flood   has  passed. 

The   Future 

1  he  future  policy  of  engineering  col- 
leges must  take  into  account  the  reform 
of  certain  deplorable  conditions  that 
characterize  primary  and  secondaiy  edu- 
cation  in   the  United  States. 

The  teaching  of  grammar  \irtuall> 
has  disappeared  from  grammar  schools. 
The  English  subjects  taught  in  high 
schools  pay  little  or  no  attention  to 
spelling,  punctuation,  or  composition.  In 
many  of  the  states,  a  student  can  gradu- 
ate from  high  school  with  onl\-  one  year 
of  what  is  called  general  mathematics, 
but  which  in  reality  is  mereh  aiithmetic 
that  lea\es  the  pupils  with  a  blissful 
disregard  of  the  position  of  decimal 
paints. 

It  is  almost  inconceivable  that  in  an 
industrial  nation — dependent  as  it  is  to 
a  high  degree  upon  engineering  and 
science,  with  all  which  that  implies  as 
to  an  understanding  of  quantitative  re- 
lations— the  educationists  should  ha\e 
acquired  such  a  stranglehold  on  the 
public  schools. 

Standards  are  lamentabl>  low,  and 
b\-  a  perversion  of  demociac)  the  doi- 
trine  has  been  established  that  one  child 
is  as  good  as  another,  so  no  one  is 
allowed  to  fail.  The  result  is  a  genera- 
tion of  undisciplined  minds,  in  which 
the  poor  ones  regard  themselves  as  well 
trained,  and  the  bright  ones  ha\e  no  in- 
centi\e  to  excel  or  to  ie,ili/e  their  full 
liotenti.ility. 

If  these  statements  are  thought  un- 
duly pessimistic,  recommeiuled  collateral 
reading  is  a  book  by  John  Tildsle\',  for- 
mer assistant  superintendent  with  the 
Board  of  I'diication  of  the  city  of  New 
^'ork,  entitled  "The  Mouruing  W^iste 
1)1  Secondai\  I'.diication  m  the  I  iiited 
States." 

Now  another  |ieiil  to  engineering  edu- 
cation looms  on  the  hori/on  in  the  form 
of  indiscriminate  uni\eisal  militar\' 
training. 

Common  sense  would  lead  one  to  be- 
lieve that,  since  any  tutuie  war  is  bound 
to  be  even  more  technological  than  this 
last  one,  everything  possible  nuist  be 
done  to  conserve  the  supply  of  tr.iined 
(Continued   on   Page  32) 
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WIUT  VOll  ifill  is  a  hobby  .  .  . 


H\  4K\vsild  liijuiloiialx 


Wluit  abiiut  liolihics  tor  the  c-ii;;incci  .^ 
After  all,  it  Ikis  Ix-cti  said*  tliat  an 
i-iigiiipcr  witliDut  a  hobby  is  like  a  bottle 
without  beer — empty,  that  is. 

There  are  a  f^reat  many  good  points 
that  may  be  brought  out  in  the  iliscus- 
sion  of  hobbies  in  general,  and  1  shall 
attempt  to  develop  a  few  of  them  in 
this  article. 

The  first,  and  perhaps  most  desir- 
able, characteristic  ot  a  hobby  is  that  it 
consumes  a  great  deal  more  time  than 
an\()ne  lias  to  spare.  This  means,  for  the 
student,  less  time  available  for  complet- 
ing that  design  problem  that  was  to  be 
handed  in  last  Friday,  or  for  stud\ing 
up  on  the  material  that  the  tliermo  exam 
is  going  to  cover.  This  lack  of  time 
develops  m  the  student  a  very  high  ef- 
ficiency in  the  art  of  cramtiiing  and  the 
use  of  crib  notes.  It  also  gives  the  bud- 
ding engineer  an  excellent  opportunity 
to  determine  first-hand  tlic  minimum 
amount  of  work  he  must  (lo  in  order  to 
pass  a  course. 

For  the  engineer  whose  school  days 
are  but  a  faint  memor\'  of  moonlight 
excursions  in  a  canoe  on  the  beautiful 
boneyard,  the  excessive  time  consump- 
tion of  a  hobb\-  provides  a  means  of 
avoiding  a  great  man\  unpleasant  things 
in  ever\day  life.  (".  .  .  but  Honey,  I 
can't  unpin  that  fuselage  frame  from 
the  dining  room  table  until  the  glue 
dries,  and  besides,  we  didn't  want  the 
Jones'  to  come  for  dinner  anyhow.  Let's 
take  them  down  to  the  corner  coffee 
shop  for  a  hamburger." )  Also,  if  you 
are  one  of  the  lucky  ones  whose  boss 
happens  to  enjoy  the  same  hobby,  you 
are  sure  of  having  his  syinpathy  when 
you  come  to  work  Monday  morning 
with  \our  hand  in  a  cast  from  getting  it 
in  the  wa\'  of  the  propeller  of  that  A-2() 
model  at  the  contest  yestcrda\. 

-Another  nice  thing  about  hobbies  is 
that  they  are  relatively  inexpensive.  Of 
course  there  are  some  hobbies  that  could 
be  considered  costly,  but  in  the  ordinary 
run  of  hobbies,  the  enthusiast  ma\  be 
reasonably  sure  that  his  pockctbook  will 
always  be  empty,  except  for  a  few  notes 
from  creditors  telling  of  their  inten- 
tions to  resort  to  legal  means  to  obtain 
the  rent  for  the  past  six  months.  I  know 
of  a  student  engineer  ( EE,  no  iloubt) 
who  has  completely  equipped  himself 
for  amateur  reception  and  transmission 

*//'(■    tloii'l    knoiL-    ich'i    said    it.    hut    it 
sounds  good  anyhou\ 


toi  the  i)altr\  ^uln  ol  >_'^(l.  Tins  is  an 
extreme  ease  of  course,  hut.  b\  paticiniz- 
irig  the  black  market  lor  scarce  items, 
the  average  person  should  be  able  r(j 
build  a  transmitter  and  receiver  t(n  not 
much  more  than  that. 

A  somewhat  less  expensive  field  of 
hobby-endeavor  is  model  airplane  build- 
ing. The  beginner  ma\  start  from 
scratch,  and  after  several  months  of  ef- 
fort, sleepless  nights,  and  anvvvherc 
from  "pAO  on  up  for  engines,  materials 
and  tools,  he  can  be  reasonably  sure  that 
the  very  next  airplane  that  he  builds 
will    probablv    fl>. 

As  you  can  easilv'  see,  there  certainly 
is  no  more  inexpensive  means  of  getting 
rid  of  one's  monev  than  by  feeding  it 
to  a  hobby. 

Let's  get  awav'  from  the  financial 
aspects  of  hobbying  and  consider  the 
aesthetic  values  of  this  excellent  means 
of  dissipating  one's  idle  hours. 

There  has  never  been  a  prouder  hu- 
man being  in  this  world  th.an  the  one 
who  has  pointed  at  some  gadget  and 
said,  "I  made  that!" 

Of  course,  the  gadgeteer's  feelings 
may  have  been  hurt  when  the  reply  was, 
"Beautiful — what  is  it?"  but  by  the 
time  he  had  finished  a  half-hour  disser- 
tation on  the  intricacies  and  functions 
of  said  gadget,  his  feelings  -were  prob- 
ably quite  normal  again.  Too,  his  dis- 
gust and  sympathy  for  the  mere  mortal 
who  could  not  immediately  see  that  this 
contrivance  would  startle  the  world 
probablv'  acted  as  .a  cushion  foi'  the 
shock  of  so  brutal  a  question  as,  "...what 
is  it?" 

In  order  to  reallv'  gain  the  utmost  ui 
satisfaction  from  a  hobby,  the  hobbyatic 
must  be  a  possessor  of  ingenuity  and 
originality,  and  he  must  have  frequent 
moments  of  inspiration.  The  fan  must 
have  the  ability  to  cast  aside  completelv' 
all  thoughts  of  accomplishing  anything 
constructive  imtil  he  has  finished  the 
particular  job  or  item  upon  which  he 
is  working.  But,  once  the  job  is  finished, 
he  is  able  to  pat  himself  vigorouslv'  on 
the  back  for  having  done  a  good  job, 
and  then  pack  up  for  a  three  weeks' 
recuperation  period  at  the  nearest  sana- 
toriiuii.  After  he  has  returned  from  the 
vacation  what  does  he  do  ?  Does  he 
start  something  else?  Does  he  try  .some- 
thing constructive  for  a  change? 
Ndsiree!  Not  on  your  life!  Either  the 
maid  has  deposited  the  above-mentioned 


ccinti  .iption  ui  the  trash  can,  or  else  the 
little  hci\  from  next  do(n-  tried  to  eat 
It,  tlimkmg  It  was  .1  nvw  knid  of  candv, 
and  the  hobbyatic  starts  anew,  with 
majiy  improvements  upon  the  (uiginal 
m  mni<l.  .And  so  .  .  .  on  and  on. 

1  here  is  trulv  nothing  even  similar 
to  the  satisfaction  gained  from  having 
constructed  .something  that  works.  Who 
cares  if  the  darn  thing  has  little  or  no 
practical  value?  Who  cares  if  the  cost 
of  construction  is  .several  times  the  price 
of  a  similar  device  at  the  nearest  dime 
store?  The  inip(Htant  thing  is  that  I 
made    it. 

Another  very  nice  thing  about  hobbies 
is  that  there  are  so  many  of  them.  I 
believe  that  there  are  iirobablv  as  manv 
hobbies  as  there  are  people  who  indulgc 
in  them.  I  once  had  the  privilege  of 
knowing  an  elderly  widow  who  collect- 
ed used  beer  bottle  caps  as  a  hobby.  She 
said  they  reminded  her  of  her  dear  de- 
parted husband.  When  she  left  this 
world  for  greener  pastures,  her  more 
nearly  normal  son-in-law  tiled  his  bath- 
room floor  with  the  beer  bottle  caps. 
There  is  an  excellent  example  of  the 
extreme  practicality  and  constructiveness 
of  hobbies. 

One  hobby  that  probablv  appeals  to 
engineers  is  the  collection  of  telephone 
numbers.  I  know  a  fellow  who  at  one 
time  had  a  collection  of  over  three  hun- 
dred telephone  numbers.  When  he  got 
married  he  auctioned  the  numbers  off 
to  his  friends  and  made  enough  monev 
to  spend  several  weeks  at  Niagara  Falls. 

There  is  a  man  out  West  whose 
hobbv  is  collecting  automobile  license 
plate  numbers.  Every  evening  when  he 
gets  home  from  work  he  writes  in  a 
note  book  all  the  licen.se  plate  numbers 
that  he  saw  that  day.  He  has  several 
note  hooks  full  of  numbers,  and  who 
knows  but  that  some  day  he  might 
witness  a  hit  and  run  accident,  and  thus 
put  his  talent  for  license  plate  number 
remembering  to  practical  use  in  aiding 
the  strong  arm  of  the  law  in  capturing 
the  guilty  driver. 

There  are  many  many  hobbies  such 
as  these  that  have  immense  practical 
value,  especially  for  engineers,  and,  the 
man  who  has  no  hobby  is  certainly  a 
poor  man   indeed. 

Oops!  You'll  have  to  excuse  me  now 
— I  have  been  working  on  a  few  im- 
provements for  the  atomic  bomb  and 
one  of  them  is  about  to  go  off. 
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(U  Semdcc 


and  OPPORTUNITY 


This  is  the  organization  that  continues 
to  give  America  the  finest  telephone 
service  in  the  world: 

A  group  of  Associated  Companies 
provides  telephone  service  in  their 
respective  territories. 

The  Long  Lines  Department  of  A. 
T.  &  T.  handles  Long  Distance  and 
Overseas  service. 

The  Bell  Telephone  Laboratories 
and  Western  Electric  Company  are 
responsible  for  scientific  research 
and  the  manufacture  of  equipment. 
The  American  Telephone  and  Tele- 
graph Company,  through  advice  and 
assistance,  coordinates  the  activities 
of  the  entire  organization. 


This  is  the  Bell  Telephone  System. 

Here  the  man  of  engineering  skill — 
electrical,  mechanical,  civil,  industrial 
and  chemical — has  wide  opportunity 
to  help  meet  the  challenging  changes  of 
our  time.  For  telephone  engineering 
calls  for  a  broad  engineering  viewpoint 
as  well  as  specialization. 

Basic  technical  knowledge,  an  ap- 
preciation of  economic  factors  and  the 
ability  to  cooperate  are  some  of  the 
things  that  count  in  Bell  System  engi- 
neering. As  the  System  expands,  op- 
portiniilics  for  interesting  life-work  be- 
come constantly  more  varied. 


There's  Opportunity  and  Adventure  in  Telephony      \l^^»u 
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The  \('('(l  liir  llcadivi 
IIh'  l<]ii»iiion'iiio  Nliow 


Di  Rixc.  picwai  yt-ars,  the  College  of  En- 
gineering alternatetl  with  the  Electrical 
Engineering  Department  in  pmilucing  an  en- 
gineering show  of  interest  to  the  public.  The 
advent  of  the  war.  howeser.  and  the  associ- 
ated shortage  of  manpower  and  equipment 
caused  the  teniiioiaix  abandonment  of  these 
productions.  With  a  return  to  ncn'malcy  well 
uruler  wa\ ,  it  is  now  time  tor  the  College  of 
I'ngineering  to  consider  the  reactivation  of 
tiiese  shows. 

W'hen  in  existence,  the  College  of  Engi- 
neering show  was  composed  of  displays  and 
exhibits  representative  of  the  various  depart- 
ments of  engineering.  These  displays  and  ex- 
hibits were  designed  and  constructed  by  the 
students  for  the  express  purpose  of  providing 
interesting  and  instructive  information  to  stu- 
dents and  faculty  of  other  colleges  as  well  as 
the  general  public.  In  providing  this  informa- 
tion, it  is  onI\'  natural  that  the  College  of 
Engineering  .should  gain  a  certain  amount  of 
recognition  for  its  work. 

At  present,  there  are  a  large  number  of 
students  who  have  never  seen  or  taken  part 
in  these  shows.  Most  of  these  are  men  who 
have  been  in  the  service  of  their  country  and 
iia\e  now  returned  to  finish  their  education. 
It  is  important  that  the  engineering  show  be 
resumed  as  soon  as  possible  for  the  benefit  of 
these  students. 


Innumerable  advancements  in  the  field  of 
engineering  present  a  host  of  material  for  a 
show  of  this  type.  The  design  and  construc- 
tion of  the  exhibits  provide  excellent  experi- 
ence for  the  students.  In  this  manner  fresh- 
men and  sophomores  are  gi\en  an  introduction 
to  many  of  the  machines  with  which  they  will 
come  in  contact  at  a  later  date,  and  are  en- 
abled to  more  fulh'  observe  the  various  de- 
partments which  will  perhaps  assist  them  in 
choosing  the  held  in  which  they  wish  to  major. 

It  is  not  only  for  the  student's  benefit  that 
this  show  should  be  presented  within  the  next 
year.  At  the  present  time,  the  general  public 
is  intensely  interested  in  engineering  and  its 
developments.  Before  the  war,  this  exhibition 
was  always  looked  forward  to  with  great  ex- 
pectation. If  it  is  to  continue  to  be  the  tradi- 
tion of  the  College  of  Engineering  to  present 
this  show  every  two  years,  it  is  important  that 
the  first  postwar  showing  be  given  while  the 
lield  of  engineering  is  uppermost  in  the  nu'nds 
(it  the  iniblic. 

Since  the  engineering  exhibition  requires  a 
great  deal  of  planning  and  preparation,  the 
engineering  societies  should  discuss  the  matter 
of  its  presentation  at  their  first  meetings.  If 
the  idea  of  presenting  the  exhibition  this  year 
meets  with  their  approval  and  the  approval  of 
the  Executive  Committee,  plans  should  be 
formulated  immediately.  Let's  get  behind  the 
College  of  Engineering  and  see  that  it  receives 
all  the  recognition  of  which  it  is  so  deserving. 
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MAYBE  YOU  NEED  A  PIANO  LESSON 


When  you  look  inside  a  piano  you  see  a  harp- 
shaped  metal  plate  on  which  the  strings  are  strung. 
Even  in  a  spinet  it  ordinarily  weighs  well  over 
100  pounds. 

"Too  heavy !"  thought  Winter  &  Company, 
who  make  pianos.  (If  you've  ever  moved  a  piano, 
you'll  agree.)  "Let's  have  Alcoa  make  an  alumi- 
num plate." 

So,  ^  inter's  piano  designers  and  Alcoa  engineers 
put  their  combined  experiences  together  to  de- 
velop an  aluminum  plate.  First,  a  strong  alumi- 
num alloy  had  to  he  found  because  the  strings 
put  an  18-t()n  pull  on  the  plate.  A  special  alloy 
was  produced,  bul  .  .  . 

As  the  strings  don't  pull  in  the  same  direction  or 
with  the  same  force,  in  time  the  plate  would  creep, 
cause  distortion,  and  the  strings  get  out  of  tune. 

Alcoa   engineers   found   a   way   to   tell  exactly 


where  and  how  great  the  strains  were  ,  .  .  figured 
out  how  to  balance  the  stresses  and  then  stabilize 
the  plate  by  an  Alcoa-developed  heat-treating 
process. 

The  result :  The  first  successful  aluminum  piano 
plate,  weighing  only  45  pounds  instead  of  125, 
with  tone  quality  enhanced. 

That  piano  plate  offers  this  lesson  for  young 
engineers  to  remember  when  thev  step  from 
college  into  industry:  Take  a  look  at  aluminum — 
with  Alcoa  engineers  at  your  side — when  you 
want  strength  with  lightness  in  anything  you  are 
designing.  Ideas  click  when  men  with  imagination 
plus  engineering — "Imagineering"  as  we  like  to 
call  it  at  Alcoa — work  with  this  versatile  metal 
and  with  the  greatest  fund  of  aluminum  knowl- 
edge in  the  world— Alcoa's.  Aluminum  Company 
OF  America,  Gulf  IJuilding,  Pittsburgh   19,  I*a. 
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CROSS   SECTION 

OF   AN 

ENGLISH 
CHANNEL 
CROSSER 


[ere  is  a  weapon  that  beat  the 
Wehrniacht,  a  cross  section  view  of  the  submarine 
"cable"  that  piped  oil  from  Great  Britain  to  the  Allied 
forces  on  the  European  mainland.  Paid  out  from 
huge  coils  in  the  holds  of  ships. more  than  20  flexible 
pipelines  were  laid  under  the  English  Channel. 

As  the  picture  indicates,  this  "cable"  comprises  a 
lead  alloy  tube,  steel  reinforcing  tapes,  steel  wire 
armor  and  jute  wrappings.  It's  actually  a  submarine 
cable  except  there's  no  core.  Oil  flows  in  the  space 
normally  occupied  by  the  electrical  conductors. 

The  Okonite-Callender  Cable  Company  was  one 
of  four  American  wire  and  cable  manufacturers  who 
together  turned  out  140  nautical  miles  of  this  pipe- 
line. Experience  in  working  with  others  to  solve 
special  manufacturing  problems  is  combined  at 
Okonite  with  years  of  research  and  development 
work  in  electrical  wire  and  cable  improvement. 
The  Okonite  Company,  Passaic,  New  Jersey. 

^  OKONIT  E    ^ 

insulated   wires   and   cables 


Subscribe  To 
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LOOK  TO  STEAM  FOR  PROGRESS^ 
. . .  AND  CAREERS 


JL  ODAV  llir  Aniericaii  ua\  iil  lilV  literally  runs  on  steam.  Most  of  tiii> 
power  that  generate*  our  (•lcitri<ity.  drives  our  railroads  and  |)ropcls  our 
sliips.  is  sU|iplitMl  i(V  steam.  .\ii(l  from  stoani  comes  |H)\v<'r  an<l  iioat  lor 
producing;   nio-1   of  our  iicrcssitics.  comforts  and   luxuries. 

.•\s  synonymous  as  Sleam  is  with  Progress,  so  B&\\  is  uitii  Steam.  For 
over  60  years.  B&\\  has  been  desi^nin^  and  Ixiildin^  steam  f;eneratin<; 
ecjuipinent  for  industries  and  public  utilities  in  litis  country  and  aI)roa<l. 
anil  for  Aincri<an  na\al  and  nicrcliaiit  llccts  tiiat  circle  the  filobc.  It  has 
maintained  leadership  in  its  liild  tliron;:li  cctnslant  development  and 
rcsearcli  an<l  througli  tlic  piodiiction  of  c(|uipinciil  that  sets  lii^li  stand- 
ards for  ((tiality. 

This  policy  of  continued  pioneering;  opens  many  cai<>er  opportunities 
to  ^iraduatin;;  technical  stuilents;  careers  in  diversified,  expanding  fields 
of  manufaclnrin;;.  enfiineerin^,  research,  sales,  and  other  activities.  B&W 
will  be  ;xla<l  to  -end  \<>u  tlic  booklet  "^  our  Career"  |)resentin^  the  story 
of  til.'  Hjlprmk  &   \\il(i.\  ComiianN    in  term-  of  \<iur  future. 


.     -  _  .^-"-jTll  l.ff  .  I    i     |'^^Il|;^^a.i'22' 


BABCOCK   &  WILCOX 

THE  BABCOCK  AND  WILCOX  CO. 
85  LIBERTY  STREET 
NEW     YORK     6,     N.     Y. 
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AAHILJIF  OXVftSN    CVLINOERS 


I 


HOSPITAL- Sid*  eitvatlon.  Cut-away  Viaw 


(JxYGF-N  TO  BKEVTHE  is  the  iiiust  important  thing  in 
the  MorlJ  to  one  \vho  is  ill  anil  nnahle  to  {;;et  enon-^h  for 
life  from  the  air  alone. 

The  use  of  oxygen  in  medical  practice  has  grown 
rapidly  in  recent  years.  Physicians  have  found  it  effective 
in  the  treatment  of  certain  types  of  heart  disease, 
shock  due  to  woimds  or  injuries,  following  major  opera- 
lions,  and  for  numerous  other  illnesses. 

The  need  for  extra  oxvgen  is  so  frequent  in  hospitals 
that  many  of  them,  instead  of  depending  on  cylinders 
of  oxygen  brought  to  the  l)edside,  now  have  convenient 
oxvgen  outlets  in  many  rooms  and  vards.  Oxygen  is 
hrought  directlv  to  the  bedside  through  an  unseen'"pipf- 
line"  from  a  ceutrallylocated'bank'ofox)  gen  cylinder.-. 

Oxygen  is  a  principal  product  of  L  nits  of  Union 
Carbide.  It  is  suj)plied  to  hospitals — and  in  much 
greater  amounts  to  industry  for  numerous  mass- 
j)roduction  operations — largely  through  The  Linde 
Air  Products  Company. 


l.iiule  Oxviicn  is  iioiv  so  readily  aniildlilc  lluil  no  one 
iwed  crrr  he  uilhoiit  o.xvgcn  for  ony  purpose.  Oxygen  is 
but  one  of  the  numy  basic  and  essential  products  from 
UCC — materials  which,  all  together,  re(|uire  continu- 
ing research  and  engineering  w ork  with  over  a  third  of 
the  earth's  known  clenu-nts. 

FREE*  Physicians,  nurses,  li-avlwrs,  and  ollwrs  ivho  tcoiild  like  more 
infiiniKilion  on  the  aiailahility  of  oxygrn,  ant]  on  the  various  types 
of  oAvgcn  therapy  equipment,  are  invited  to  tvrite  for  a  copy  of  the 
■'OwcrN  Tlll'l!  \rv  II.WnHOOK."  Ask  for  Booklet  I'  HI 

TjNioN  Carbide 

^-^     A  N  U     C  A  U  U  ( >  N      t;  <)  K  V  O  K  A  T  1  O  N 

[THE 

3U  Ea.-l  42iid  .Strcel  New  "i'brk  17,  N.  Y. 

Products  of  Divisions  and  Lnils  include — 

ALLOYS   AND   METALS         •         CHE:MICALS         •         I'LASTICS 

ELECTRODES.  CARBONS.  .4ND  BATTERIES 

INDUSTRIAL   C.\SES   AND    CARKICE 


SMALL  AIRCRAFT  .  .  . 

{  L'oiitmiH'il    I  rcim    I'a^c    1  1  ) 

construction,  of  wliich  tlie  fuselafj*.'  skin 
and  c;ibin  floor  would  be  a  part,  to 
tnrni  :i  cantilever  box  beam  wliirh 
would  run  from  the  under  side  ot  tlu- 
will;;,  under  the  cabin  floor,  to  the  nose 
wheel.  The  aft  half  of  the  fuselage 
would  be  full  nionocoque  construction. 
The  fore  half  would  ha\e  ail  the  com- 
pound curve  surfaces,  and  the  aft  half 
would    ha\-e   a   single   cur\e   surface. 


With  only  slight  change  in  the  air- 
frame design  this  phuic  could  easily  in- 
corporate jet  type  power  units  in  the 
place  of  tiie  present  engines,  or  one  or 
two  engines  buried  in  the  fuselage,  ilriv- 
ing  the  two  propellers  by  drive  shafts 
when  these  methods  become  practical 
for  the  smaller  airplanes. 

The  following  specifications  .ind  per- 
formance figures  are  based  on  the  ll.i 
11. 1'.   engine: 

Span  iS   ft. 

Length  27  ft.   1   inch. 


in  the  contest  will  appear  on  the  market 
in  earl\  1047.  Onv  of  these  is  the  first 
pii/e  design  by  a  former  Boeing  .Air- 
craft Comi).in\-  engineer  who  has  formed 
his  own  company  in  Tacoma,  Washing- 
ton, to  produce  his  single  engine  low- 
wing   pusher   plane   called    the   "Wiieel- 


M.I.S.  Summer  Activities 

Due  to  the  active  start  the  .Mineial 
Industries  Society  got  when  reacti\ated 
on  .April   1(1,  of  this  \ear,  the  summer  of 


The  main  01)  gallon  fuel  tank  is  lo- 
cated approximately  at  the  center  of 
gravity  under  the  rear  cabin  floor  and 
wing  spar.  The  two  built-in  two  gallon 
oil  tanks  and  fourteen  gallon  auxiliary 
fuel  tanks  are  installed  in  the  center- 
section  leading  edge  ahead  of  the  box- 
spar.  If  the  auxiliary  tanks  are  filled 
and  only  two  people  are  carried  in  the 
rear  seat,  the  cruising  range  can  be  in- 
creased by  fifty  per  cent.  This  change 
does  not  alter  the  balance  because  both 
the  rear  seat  and  the  auxiliary  fuel 
tanks  are  the  same  distance  ahead  of 
the   plane's  center  of  gravity. 

Wing  flaps  are  the  full  span  type  to 
reduce  landing  speed  to  a  nunlnuun. 
The  combination  of  flaps  and  control- 
able  pitch  propellers  give  maximum 
take-off  and  cruising  performance.  Re- 
tractiblc  spoilers  and  fixed  leading  edge 
slots  are  used  for  lateral  control  when 
flaps  are  in  use.  Retractable  tricycle 
landing  gear  is  used  with  the  front 
wheel  being  swivel  or  steerable.  Longi- 
tudinal balance  without  trimming  is 
maintained  with  two  persons  in  the 
front  seat  and  one  in  the  rear  seat.  With 
only  one  per.son  in  the  front  seat  or  with 
a  full  load  of  five  people  the  balance 
would  have  to  be  trimmed.  The  ship 
shoidd  be  stall  resistant  and  spin  proof, 
and  controls  and  instnunents  are  ot  the 
conventional   type. 


Height  6  ft.  3  inch. 

Weight  Emptv  1818  lbs. 

Gross  Weight  3183  lbs. 

Wing  Loading  ....  18.92  Ibs/sq.  ft. 
Power  Loading  ....  14.08  Ibs./H.P. 
Wing  Area  (Effective)  168  sq.  ft. 
Maximum  Speed  ....    167   M.P.H. 

Cruising  Speed  152  M.P.H. 

Landing  Speed  (Flaps)  48  M.P.H. 
Rate  of  Climb   1075  F.P.M.  S.L. 

Cruising  Range  634  Miles 

Cruising  Range    (Aux.  Tanks) 

931  Miles 

Service  Ceiling  15,000  Ft. 

i-ditor's  note:  This  airplane  design 
won  second  prize  of  a  $500  War  Bond 
in  the  professional  division  of  a  private 
airplane,  design  contest  sponsored  by  the 
Popvdar  Science  .Monthh'  Magazine  in 
September,  1944.  Among  3,345  contest 
entries  from  the  L.  S.  and  ten  foreign 
countries,  this  plane  was  unanimously 
chosen  first  over  all  other  twin  engincd 
planes,  and  second  over  all  type  of  pri- 
vate planes  by  a  boaril  of  prominent 
a\  iation  per.sonages.  It  reqiured  se\en 
months  of  part  time  work  to  complete 
the  design  drawings  and  specifications. 
Since  no  mock-up  of  the  cabin  w-as  avail- 
able, the  original  cabin  interior  dimen- 
sions were  arrived  at  by  measuring  the 
interior  of  a  medium  sized  automobile 
and  changing  the  dimensions  where  nec- 
essary. A  number  of  the  ships  that  were 


1946  saw  the  MIS  gathering  energy. 

On  July  2nd  a  business  meeting  was 
held  and  the  following  officers  were 
elected  : 

(lien  W.  Wensch,  President 
William  W.  Wi.shart,  V^ice-President 
Arnold  P.  Litman,  Secretary 
James  H.  Bechtold,  Treasurer 
A  committee  was  formed  to  study  the 
situation  concerning  the  sending  of  food 
to     French     stiulents,     metallurgists     in 
particular. 

An  executive  board  meeting  held  on 
the  19th  of  Jul)'  appointed  the  following 
committee  heads: 

Program  and  Social  Committee,  Ar- 
nold P.  Litman,  Co-Chairman,  Le- 
Wayne  \.  Wall,  Co-Chairman. 

Publicity  Committee,  Edward  j. 
Sluetz,  Chairman. 

Membership  Committee,  Lelarul  F. 
House,  Chairman. 

A  quorum  was  lacking  in  the  proxy 
\ote  for  the  sending  of  the  package  of 
food  to  a  French  student  and  therefore 
the  plan  was  scrapped. 

On  the  31st  of  July,  a  regular  meet- 
ing of  MIS  was  held  at  which  time  Pro- 
fessor Paul  Guy  Jones,  Assistant  Pro- 
fessor of  Theoretical  and  Applied  Me- 
chanics, spoke  on  "Brittle  Fracture  of 
Steels."  Most  of  the  talk  was  based 
upon  original  research  which  Professor 
Jones  had  carried  our. 
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BETATRON  .  .  . 

( Continui-il  from  Page  8) 
cnerg\'  .\-ra\  quantum  has  on  the  aver- 
age nearly  half  of  the  energy  of  the  pri- 
mary. The  higher  energy  electrons,  in 
turn,  produce  secondary  rays  which  may 
he  of  such  an  energy  as  to  be  more  pen- 
etrating than  the  primary.  The  second- 
aries move  ncarh'  in  the  direction  of  the 
primary  x-ray,  but  there  is  some  diver- 
gence which  reduces  definition  in  a  ra- 
diograph. At  energies  much  above  20 
million  e\-,  not  only  the  secondary  but 
aKo  the  teitiary  and  higher  order  x-rays 
will  be  more  iienetrating  than  the  pri- 
mary and  will,  through  thick  sections,  be 
mainly  responsible  for  the  radiographic 
image.  The  image  will  be  diffused  by 
the  divergence  of  the  scattered  rays  of 
high  order.  Electron  pair  production  is 
illustrated  in  Fig.    (3). 

Blow  holes  and  small  Haws  occurring 
beneath  the  surface  of  castings  and  forg- 
ings  are  a  major  cause  of  failure  of 
these  machine  parts.  Industrial  x-ray 
machines  have  been  used  to  detect  such 
flaws,  but  are  of  no  use  when  dealing 
with  pieces  of  large  thickness.  The  20- 
million-ev  betatron  has  been  used  to 
take  clear  radiographs  through  a  13-in. 
section  of  steel  in  actual  industrial  prac- 
tice, and  up  to  20  in.  on  test  specimens. 
Due  to  the  pin-point  size  of  the  betatron 
target,  exceptionally  fine  definition  may 
be  achieved  and  extremely  fine  Haws 
detected.  In  one  experiment  a  0.001 -in. 
opening  of  the  jaws  of  a  vernier  caliper 
sandwiched  between  thick  steel  plates 
could  be  clearly  seen  on  the  radiograph. 

The  Betatron  s  War  Time  Role 

At  the  Rock  Island  Arsenal  the  betat- 
ron was  used  to  inspect  large  integral 
parts  of  heavy  guns.  The  recoil  mechan- 
isms of  these  guns  had  to  be  carefully 
inspected  for  internal  flaws  because  of 
the  heavy  stresses  to  which  they  wtrt 
subjected  in  firing.  Cnuis  that  failed  on 
the  proving  grounds  were  radiographed 
before  being  disassembled.  This  enabled 
the  observers  to  examine  the  damaged 
iiu-chanism  while  still  in  the  operating 
position,  and  led  to  a  much  clearer  un- 
derstanding of  the  causes  of  failure. 

A  20-niillion-ev  machine  has  recently 
been  put  into  operation  at  the  Picatinny 
Arsenal.  The  betatron  will  be  used  to 
radiograph  large  caliber  shells.  Partic- 
ular attention  must  be  paid  to  the  condi- 
tion of  the  explosive  charge,  since  it  is 
e.ssential  to  have  the  charge  uniformly 
packed  in  order  to  be  able  to  accurately 
predict  its  trajectory.  The  seating  of 
the  rotating  band  will  also  be  inspected 
through  radiographs,  for  fault\-  seating 
would  cau:e  the  shell  to  pitch  and  yaw 
in  Hight. 

An  ingenious  setup  is  provided  at  Pic- 
atinny in  order  to  put  the  inspection  of 
shells  on  a  pioduction  basis.  The  in- 
(  Continued  on   Page  24) 


Roebling  produces  every  major  type  of  wire  and 
wire  product .  .  ,  toaster  cord  to  telephone  coble  .  .  . 
bridge  coble  to  wire  rope  .  .  .  fine  filter  cloth  to 
heavy  grading  screen  . . .  strip  steel  and  flat  wire  to 
round  ond  shaped  wire  ...  all  Roabling  products.  A// 
the  result  of  over  100  years  of  wire  specialization. 
John   A.  Roebling's  Sons  Company,  Trenton  2,  N.  J. 


@  ROEBLING 

PACEMAKER      IN      WIRE      PRODUCTS 

WIRE  ROP6  AND  STRAND  •  FITTINGS  •  SLINGS  •  AIRCORD,  AIRCORD  TERMINALS  AND  AIR  CONTROLS 
SUSPENSION  BRIDGES  AND  CABLES  •  AERIAL  WIRE  ROPE  SYSTEMS  •  SKI  LIFTS  •  ELECTRICAL  WIRE 
AND  CABLE  .  HARD,  ANNEALED  OR  TEMPERED  HIGH  AND  LOW  CARBON  FINE  AND  SPECIALTY 
WIRE,  FLAT  WIRE,  COLD  ROLLED  STRIP  AND  COLD  ROLLED  SPRING  STEEL  •  LAWN  MOWERS 
SCREEN,  HARDWARE  AND  INDUSTRIAL  WIRE  CLOTH 
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— and  now  lailics  :mil  f;cntk-iiu-n,  that 
IS  those  of  \()ii  u'lth  normal  hearts, 
(iah  (la  d:\  ilit  ila  ilali  biinj^s  to  you 
another  acKenture  in  'lu  Creeking  Door 
HUiod  Thirst\'  M\sterious  Adventures 
ot  (JregoroN-itch" — creek,  clan;;,  uhiuuli- 
luulunuhm,  honggg  —  entitled  "Kiufed 
in  the   Hack!" 

1  leaped  out  ot  ni\  >kin,  cle:ined  u|i 
the  mess  and  ruslu'd  down  to  the 
"Xech"  oftK'i-  where  1  coniilonierated  a 
mass  of  Knjilish  to  spring  upon  the  Kn- 
gine  Students  returning  in  the  tall.  Heh 
Iieh  heh,  I  giggled  to  myself,  heh  heh 
heh,  little  do  they  know  that  e\en 
though  I  am  gone,  the  horrible  w  (u  k 
shall  haunt  theni  in  the  first  fall  issue 
of  the  "Tech." 

Heh  heh  heh,  don't  mind  me,  I'll 
still  be  laughing.  Hut  now  to  work — 

Ah,  yes,  those  ambitious  students, 
those  brainy  amoebas  who  decide  to  go 
to  summer  school  and  "finish  up.  "  Rah  I 
No  consideration  at  all  for  those  who 
just  last  spring  dreamt  of  lounging 
about  the  seashore,  visiting  the  wall- 
eyed pike,  or  just  sleeping  for  12  weeks. 


hff  .\rniv  hitman 


Hut  here  we  arc  in  the  niid>t  ol  this 
disgusting  situation  and  nothing  to  do, 
except  study,  no!  not  that,  nothing  to 
do  but  go  to  a  pleasant  niovic  about  the 
jo\s  of  college.  Surrounded! 

(  )nce  upon  a  Monday  Dreary, 
while  1  wandered  weak    ,ind  weary 
toward   a   7   o'clock ; 
Suddenly  there  came  an  oo/e 
as  if  someone  pulling  on  m\   shoes, 
K   (Jads!   New   asphalt   in    front  of 
Engineering  Hall! 
1    think    buying   a   new   pair   of   shoes 
impro\es    one's    mind.    Don't    \ou? 

The  windtunnel  in  the  Aero  Lab  will 
soon  be  finished  and  then  the  Metal- 
lurgy Students  will  be  in  their  glor\'. 
They  will  just  have  to  listen  to  the 
clear  roar  of  the  prop  clea\ing  out  the 
knowledge  that  used  to  penetrate  their 
ear  drums. 

Hut  things  are  not  so  bad  here  in  the 
summer.  The  male  to  female  ratio  was 
only  4  to  1  at  the  latest  count.  (The 
only  reason  the  subject  was  brought  up 
is  that  we  have  a  poem  hot  from  a  joke 


book) — 


She's  a  pretty  little  uench 
Sitting  there  upon  the  bench 
Looking  very  coy  and  sh>' 
At  e\er\-   passing  college  guy 
Such    thrilling   eyes, 
Concentric  thighs. 
It's  too  darn  bad 
She's   bald. 
'1  he  I'.I'.'s  aK\a\s  seem  to  cnjo\   them- 
sel\es  no  matter  what  occurs.    Recently 
overheard    at   you-know-wheri'.    that   fn- 
V'lrilc   spot  on  campus — 
1st   LE:  "Busy?" 
2nd    EE :   "No,   vou   busv?" 
Isr  EE:  "No."  ' 
2iul  EE :  "Let's  go  to  class  then.  " 
And    among    the    army    men — pardon 
nie — regular  army   men  going  to  school 
this  summer — there  seems  to  be  a  larL'e 
number — I     can't     understand     it — th(\ 
didn't  need  an  education  before — . 
"\'ou're  getting  corpulent." 
"Corpulent,  hell!  Lm  a  lieutenant  al- 
ready." 

But  this  article  is  reall\-  dedicated  to 
all  roommates  ( I  doii't  ha\e  one  this 
semester ). 

Who    always    borrows,    ne\er    lends? 
And    brings   around    his   low    brow 

friends? 
YOUR  RO()^LMATK! 
Who  always  wears  your  oid\    shirt 
to  camp  ? 

(Continued  on  Page  32) 


Attention 

ENGINEERS! 

WRITE   FOR 


NE's 

FREE 

ELECTRICAL 

DATA 
HANDBOOK 


Here's  a  3S0-page,  8"  x  10"  handbook  that  is  invaluable  to 
electrical  engineers.  It's  an  illustrated,  products  and  parts 
catalog.  Has  handy  reference  tables,  wire  and  cable  termin- 
ology, formulas,  specifications,  electrical  symbols  lor  arch- 
itectural planning,  as  well  as  wiring  systems  for  industrial, 
commercial,  and  domestic  requirements.  Write  for  your  copy. 

national  Electric 

BoK    877—  Pittsburgh  30,Pa. 


A  pilot  had  just  crashed  into  a  telephone  pole  after  over 
shooting  a  field.  Wires,  pole  and  everything  came  down 
around  his  cars.  They  found  him  uncon.scious  in  the  wreck- 
age, but  as  they  were  untangling  him  he  reached  out  feebly, 
fingered  the  wires  and  murnnned  : 


"Thank  hea\ 


1   li\ed  clcan- 


-thev  \e  gi\e 


n  me  a  harp." 


Housewife:  "Look  here,   Nora,   I   can  write  my  n.imc  in 
the  dust  on   the  table." 

N(ir;i :    "An'  sure,  ma'am,  it  must  be  wonderful   to  have 
an    education    like    that." 


(naiidpa:  "1   miss  the  old  cuspidor  since  it's  gone.  " 
( irandiiiotliei  ;    "^'ou    missed    it    beftnv — that's    wli\    it'; 
gone." 


"How  did  you  stop  \iHir  husband  from  st,-i\ing  out  late?" 
"When  he  came   in   too  hite    1   called   out.   'Is  that   \ou. 
ack  't'  " 

"How    did    that    stop    him?" 
"M\    husband's   name   is    Bill." 
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Three  little  ball  bearings 


•  ••and  how  they  flew 
at  100^000  RPM 


STORY  OF  THE  VT  (Variable  Time)  FUZE . . . 

America's  VT  or  Proximity  Fuze  is  a  wonder  of  tlie  war  :;econd 
only  to  the  r.tom  bomb.  In  the  nose  of  a  projectile,  its  miniatm-e 
sending  and  receiving  set  sends  radio  waves  ahead.  When  the 
target  is  neared,  the  waves  bounce  back  and  —  before  the 
projectile  can  miss — they  explode  it! 

This  "Seeing  Eye"  feature  was  97%  effective  against  VI  buzz- 
bombs  .  .  .  cleared  the  Pacific  beaches  for  invasion  .  .  .  turned 
the  tide  in  the  Battle  of  the  Bulge  .  .  .  raked  the  mainland  of 
Japan  . . .  and  was  deadly  against  Jap  Kamikaze  planes. 

On  land,  at  sea  and  in  the  air,  it  gave  us  a  super-accuracy  of  fire 
that  saved  countless  American  Uves  and  materially  shortened 
the  war. 

...AND  THE  VT  (Very  Tougii)  BALL  BEARINGS 
THAT  HELPED  MAKE  IT  POSSIBLE! 

But  to  make  such  miracles  possible,  bearings  on  the  fuze's  rotor 
and  impeller  shaft  must  withstand  100,000  revolutions  per  minute! 
Could  any  bearing  "take"  such  speeds  and  centrifugal  force? 

New  Departure  designed  ball  bearings  that  could — and  did. 
They  stood  up  .  .  .  just  as  rugged  New  Departure  Ball  Bearings 
stand  up  wherever  shafts  turn. 

New  Departure  Ball  Bearings  are  uniquely  fit  to  handle  great 
speeds — as  well  as  heavy  loads  and  requirements  of  super- 
rigidity  .  .  . 

...  but  there  is  more  to  a  ball  bearing  than  steel  and  engineering 
principles.  New  Departure,  world's  greatest  ball  bearing  maker, 
is  also  famed  for  solving  problems!  3423 


f        Nothing  Rolls  Like  a  Ball 

i  NEW  DEPARTURE 

BALL  BEARINGS 


I^.MjMMggjglgll' 


RADIO  RlCCIVER 
TRANSMITTER 


Generator-Powered  Bomb  Fuze 

Spommred  bv  O  S  K  D.  and  (he  1 1  S.  Armv 
with  Ontral  Lalioralories  at  the  NATIONAL 
BURKAU  OF  STANnAHDS. 

Beluw:  VT.  Fuzed  Rocket  in  action 


SENSITIVITY  PATTERN 


^PP^ 


BURST  PATTERN 


MW  DEMITUSE    •    niVISinN  OF  GENEHtl  MOTOliS    •    BIISIOl,  COKN     .    Iionth.i  in  OfTROlI    •    CHICAGO    •    lOS  ANGEIES 
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BETATRON 


PROBLEM —  You're  designing  a  radio  broadcast  transmitter.  The  circuit 
includes  condensers  and  other  variable  elements  which  must  be  ad- 
justed by  the  operator.  You  want  to  place  these  elements  for  optimum 
circuit  efficiency  and  where  they  will  be  easy  to  assemble,  wire,  and 
service.  At  the  same  time,  you  want  to  centralize  the  control  knobs  at  a 
point  convenient  to  the  operator.  How  would  you  do  it? 

THE    SIMPLE    ANSWER 

Use  S.S.White  remote  control  type 
flexible  shafts  to  couple  the  variable 
elements  to  their  control  knobs.  This 
leaves  you  free  to  place  both  the 
elements  and  the  knobs  anywhere  you 
want  them.  And  you  get  control  that  is 
as  smooth  and  sensitive  as  a  direct 
connection  because  S.S.White  remote 
control  flexible  shafts  are  engineered 
expressly  for  this  kind  of  service. 

*  •  • 
This  is  iust  one  of  hundreds  of  remote 
control  and  power  drive  problems  to 
which  S.S.White  flexible  shafts  pro- 
vide a  simple  answer.  That's  why  every 
engineer  should  be  familiar  with  the 
range  and  scope  of  these  "Metal 
/A'jscles"  for  mechanical  bodies. 

WRITE     FOR     BULLETIN    4501 

It  gives  essential  facts 
and  engineering  data 
about  flexible  shafts 
and  their  application. 
A  copy  is  yours  for  the 
asking.  Write  today. 


S.S.WHITE 


THE  S.  S.  WHITE  DENTAl  MFC.  CO. 


INDUSTRIAL 


-DIPT.  C,   10   EAST    40lh    ST.,   NEW  YORK    16.  N.  T,^ 


Ottc  o^  ;4tH€fiiciM  A  AAA  Indiutniat  SttexfttiMA 


stal 


(  Ci)iitiiiiiril    from    Pajif  21) 
lation   is  shown   diagrainmaticaJK 


Fig;.  (4).  The  shells  are  loailetl  on  a 
circular  tunitahle  of  15  ft.  (liaim-rcr, 
and  sensitized  film  placed  in  a  hoiiler 
diiccrly  behind  the  shell.  The  motion 
of  the  rurntablc  is  so  arranged  as  to  ex- 
pose the  shell  to  the  x-ray  radiation  for 
a  period  of  a  few  seconds.  In  this  ar- 
lan^cment  it  is  imperati\c  that  the 
N  lays  emanate  from  a  point  source  lo- 
cated ;ir  the  center  of  the  circle  oei  which 
t!ie  shells  travel,  in  order  to  insure  good 
definition  of  the  pictures.  The  thick 
concrete  walls  protect  the  operating  per- 
sonnel from  the  radiation.  It  is  possible 
by  this  means  to  examine  several  thou- 
sand shells  daily,  and  get  a  close  check 
on  a  large  representative  sample  of  daily 
pioduction.  It  would  of  course  be  ad- 
vantageous to  conduct  a  completely  vis- 
ual examination  by  using  a  fluorescent 
screen,  but  the  betatron  inifortunately 
does  not  adapt  itself  well  to  fluoroscop\. 
There  are  innumerable  instances  where 
the  betatron  may  serve  as  a  valuable  tool 
in  industry.  In  experiments,  radiographs 
have  been  taken  through  .sections  of  a 
completely  assembled  automotive  engine. 
All  the  parts  can  be  clearly  seen,  and 
checked  for  seating,  fit  and  alignment. 
With  the  new  "peeler"  arrangement  it 
will  be  possible  to  draw  a  stream  of  elec- 
trons out  of  the  machine  and  then  have 
them  strike  a  target,  giving  the  x-ra\ 
beam  better  directional  properties.  With 
this  modification  a  radiograph  could  be 
taken  through  360'  of  arc  of  a  cylindri- 
cal casting,  giving  a  picture  without  two 
sections  of  the  casting  superimposed  as 
must  be  done  at  present. 

The  large  betatron  now  under  devel- 
opment will  be  housed  in  a  special  sec- 
tion of  the  new  Physics  Research  Labo- 
ratory soon  to  be  constructed  on  south 
campus.  No  definite  voltage  can  be  pre- 
dicted for  this  new  machine,  because 
new  ideas  are  being  incorporated  into  its 
construction  daily.  Its  output  will  be 
of  the  order  of  several  hundreds  of  mil- 
lion   electron    volts. 

At  present  10  members  of  the  senior 
staff  of  the  Physics  Department  are  de- 
voting all  or  part  of  their  time  to  the 
betatron  program.  They  are  assisted  b\ 
15  graduate  student  research  assistants. 
We  can  all  look  with  pride  to  these 
U.  of  I.  men  who  are  opening  new  hori- 
zons in  the  realm  of  science. 


Tin-  aullwr  is  indrhtrd  to  Pinf.  Gnald  M. 
Almy  for  his  (oot>eraliiiii  iii  llir  /^irf'iiriilinn 
of  lliis  arliilr. 
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A  middle  aged  woman  lost  her  bal- 
ance and  fell  out  of  a  window  into  a 
garbage  can.  Chinese  passing  remarked  : 
"Amelicans  velly  wasteful.  That  woman 
good  for  ten  years  yet." 
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Sun  Bath 

on  the  Roof 


NICE  FLAT  roof  is  a  good  place  for  a  sum 

balli. 

I5iu  when  tlie  sunliglu  is  rc|)larcd  by  rain 
or  sno\i',  a  rool  gets  lo  be  a  pi'eii\'  \vet  and  disagreealjle 
jilacc— and  soinelimes  a  source  of  worry  and  expense  lo 
the  owner  of  the  roof. 

For  prolonged  contact  wilh  water  will  make  many 
loofmg  materials  deteriorate.  Just  as  sudden  changes  in 
iiniospheric  conditions  can  cause  cracks  to  de\(  lop  in 
die  smfaces  of  sonic  types  of  roofs. 

Koppers  offers  builders  a  Coal  Tar  I'itcli  Roof  that 
licks  both  oi  these  common  roofing  problems.  Koppers 
roofing  is  able  lo  "heal  itself"  if  cracks  do  a])])ear  in  it. 
.\nd  Kop|)ers  roofing  can  resist  prolonged  ccjiitact  wilh 
water  without  deterioration.  (In  fact,  yon  can  have  a 
"water  cooled"  Koppers  roof  if  yon  want  to— several 


inches  of  water  covering  \onr  flat  toj)  areas  to  helj)  cool 
the  rooms  below). 

The  successful  ap])licali()n  ol  Koppers  cheniical  and 
engineering  skills  to  the  solution  of  these  roofing  ])rob- 
leins  is  typical  of  the  outstanding  results  obtained  bv 
Koppers  experts  in  man\  oilui  lulds. 

Ill  the  pressurc-trealiiu  111  ol  liiiibrr.  liie  design  and 
construction  of  coke  and  cheniical  plants,  the  making 
of  \ariable-pitcli  ])ropellers,  piston  rings,  chemicals 
Iroin  coal,  and  nianv  other  ihings,  Koppers  has  achie\ed 
a  leadership  which  furnishes  comincing  e\idence  that 
Kojipers  is  indeed  the  industrv  that  ser\es  all  indusiry. 

Why  not  consult  us  about  the  ])C)ssibility  of  assisting 
M)u  in  your  business?  Koppers  Company,  Inc.,  I'itls- 
1)111  gli  ]').  lViins\  hania. 

The  industry  that  serves  all  industry 


KOPPERS 


OCTOBER,  1946 
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hfi  livttriiv  Ftntlvr  ami 
ami  'h'rrii  .Mullh> 


Power  and  speed  are  e\er  iiKreasiii<j; 
in  modern  airplanes  and  e\er\  increase 
demands  an  additional  one.  1  he  nvw 
combination  propjet  and  jet  .\P-<S1 
Army  fighter  plane  is  a  product  and 
perfect  example  of  this  demand.  It  has 
three  advantages  most  essential  to  de- 
sign of  airplanes  which  are  supplied  hy 
this  added  power  and  speed,  being  cap- 
able of,  first,  making  quick  take-offs, 
second,  climbing  fast  at  extremely  sharp 
angles,  and  third,  cruising  at  speeds  in 
excess  of  =>("!  Ml'll. 


Frank  Whittle.  The  XP-81  utilizes  the 
design  structure  of  both  the  turbine  and 
the  jet  system. 


Radar  gets  its 
"Ruptured   Duck"   .   .   . 

The  tirst  excursion  steamer  to  have 
the  benefit  of  radar's  "magic  eye"  is 
now  operating  out  of  Boston  Harbor,  it 
was  announced  by  Paul  Thurlow,  pres- 
ident of  the  Massachusetts  Steamship 
Lines.    With    the   aid    of   an    "electronic 


PionJet  XP-81 


The  XP-81  utilizes  energy  deri\ed 
from  a  gas  turbine  to  drive  its  propeller, 
plus  the  energy  obtained  from  jet  thrust 
acquired  by  the  tremendous  speed  of  the 
exhaust  gases  passing  through  the  jet 
unit,  and  has  the  added  advantage  of 
being  able  to  use  either  the  propjet  imit 
or  the  jet  unit  as  a  driving  force. 

Gas  turbines  are  nothing  new,  as  the 
case  usually  is,  the  first  being  patented 
in  1791  by  John  Harber  of  Kngland  as 
a  mere  novelty.  Other  later  de\elop- 
ments  by  Engli.shmen  led  to  the  first 
practical  gas  turbine  built  by  Stol/.e. 
The  English,  however,  through  the  in- 
genuity of  Sir  Charles  Parson,  are  cred- 
ited with  the  original  steam  turbine 
built  in  18<S4.  Doctor  Sanford  A.  Moss, 
consulting  engineer  for  (General  Elec- 
tric, is  responsible  for  most  of  the  ad- 
vancements in  gas  turbines  in  this  coun- 
try. The  modern  jet  propelled  system 
was  developed  from  a  design  originated 
bv   an    R.A.K.   officer,    .\\v   Commodore 


navigator"  made  by  the  General  Elec- 
tric Company,  the  Line's  excursion 
steamer,  ,*^.  6^.  Steel  Pier,  makes  the 
l(t(l-mile  round  trip  daily  between  Bos- 
ton and  Provincetown  with  a  reasonable 
margins  of  safety  even  in  "thick"  weath- 
er." It  is  hoped  that  the  electronic  navi- 
gator will  reduce  sufficiently  the  haz- 
ards of  congested  traffic  conditions,  the 
irregular  course  of  the  channel,  and  the 
presence  of  numerous  island  masses  in 
Boston  Harbor  to  permit  an  uninter- 
ru|ited  schedule  regardless  of  the  weath- 
er conditions. 

During  the  war,  one  of  the  chief  uses 
of  certain  types  of  .shipboard  radar 
equipment  was  to  obtain  on  the  view- 
ing screen,  a  presentation  of  the  ob- 
stacles in  the  immediate  vicinity  of  the 
ship  in  such  a  manner  that  the  position 
of  the  ship  was  always  .shown  in  the 
center  of  the  viewing  screen.  With  the 
direction  of  the  ship's  counse  on  the 
screen    being    "up"    or    away    from    the 


operator.  The  electronic  navigator,  de- 
veloped by  General  Electric  for  com- 
mercial navigation,  embodies  this  fea- 
ture alone,  without  the  additional  per- 
formance needed  to  meet  military  re- 
quirements. The  equipment  installed  on 
the  N.  N.  Steel  Pier  consists  essentiaih 
of  the  rotating  antenna,  the  viewing 
screen  and  associated  components,  and 
the  motor-generator  power  supply.  The 
controls  are  so  simple  that  after  about 
an  hour's  practice,  an  untrained  perscju 
can  operate  the  equipment  designed  to 
detect  objects  the  size  of  a  buoy  as  far 
as  two  miles,  other  ships  as  far  as  six 
miles,  and  land  masses  up  to  30  miles. 
For  this  reason,  the  three  ranges,  2,  6, 
and  30  miles,  are  provided  so  that  the 
navigator  can  select  the  range  to  meet 
the  particular  conditions.  Thus,  when 
the  ship  is  travelling  in  open  sea,  the 
30-mile  range  is  normally  used  to  give 
maximum  warning.  When  some  object 
approaches  nearer  than  six  miles,  the 
operator  can  then  switch  the  equipment 
to  the  six-mile  range  giving  an  expanded 
and  much  more  accurate  picture  on  the 
face  of  the  viewing  screen.  If  still 
greater  accuracy  is  required,  as  in  the 
case  of  small  objects  like  buoys,  the  op- 
erator can  then  switch  to  the  two-mile 
range. 

Although  the  Steel  Pier  is  the  first 
excursion  ship  to  be  equipped  with  the 
electronic  navigator,  the  first  commer- 
cial installation  made  by  General  Elec- 
tric after  the  war  was  aboard  the  \J.  S. 
Maritime  service  training  ship,  Ameri- 
ean  Mariner,  in  August,  1943.  Since 
that  time,  several  other  sets  have  been 
installed  aboard  other  merchant  ships, 
among  the  most  recent  being  the  .!>.  5. 
Jfriean  Star,  soon  to  complete  her  first 
South  Atlantic  round  trip  assisted  by 
radar. 

Since  this  particular  application  of 
radar  to  commercial  requirements  was 
easily  recognized  even  during  the  war, 
little  modification  of  the  existing  de- 
signs of  the  wartime  equipment  was  re- 
quired to  produce  suitable  sets  for  com- 
mercial service.  There  is,  however,  a 
considerable  interest  in  the  possible  ap- 
plication of  radar  equipment  to  com- 
mercial fields  other  than  maritime.  It 
will  be  in  these  other  applications  that 
considerable  modifications  and  new  de- 
signs will  be  required  to  suitablv  adapt 
the  principles  of  radar  to  commercial 
ad\  antage. 

(Continued   on   Page  2S ) 
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STRENGTH,  light  weight  and  wear- 
resistance  make  Synthane  lami- 
nated highly  desirable  for  retainers  in 
high  speed  ball  bearings  .  .  .  and  an 
excellent  example  of  putting  ])lastics 
where  plastics  belong. 

Should  you,  in  the  future,  want  to 
know  whether  Synthane  will  fit  into 


your  plans ...  or  where ...  or  why ...  or 
what  the  cost  will  be . . .  ask  us  to  help 
you,  preferably  before  you  design. 

This  way,  if  Synthane  is  the  answer 
to  your  needs,  you  can  be  sure  of  de- 
sign and  material  not  only  right  for 
the  application  but  right  for  fabrica- 


tion. For  a  whole  job  or  any  part  of  it 
—  design,  materials  or  fabrication  — 
remember  Synthane.  It  will  give  you 
a  real  sense  of  satisfaction  to  know 
whether  the  job  can  be  done,  how  it 
can  be  done,  how  long  it  will  take  to 
produce  and  how  much  it  will  cost, 
.'synthane  Corporation,  Oaks,  Pa. 


SVIVTHAKK    TKCHXir.AI.    PLASTICS  N^^S^gt.    ItRSKiX  •  MATKKIAI.S  •  FABRICATIOIV 

<;;^    RODS  -TUBES  ^^^;y. 


^^1 


JCHfOP^STS    <^^^^. -^     MOLDED  UMm«rEO 
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Carbide  Tools  .  .  . 

Mr.  Carroll  Kilfjar,  Devi'lopmcnt 
Engineer  for  the  Carboloy  Coiiipaiu, 
Inc.,  of  Detroit,  Michigan,  recentlv 
announced  that  the  incorporation  of  a 
negative  rake  in  tlie  design  of  carbide 
cutting  tools,  u.sed  for  the  rough  turn 
ing  of  steel  castings,  has  produced  such 
remarkable  results  in  prolonging  tlie  lite 
of  these  tools  tliat  there  is  considerable 
interest  at  this  time  in  the  question  of 
whether  the  advantages  of  using  nega- 
tive rakes  can  be  extended  to  broader 
fields  of  tool   usage. 

During  the  war,  sexeral  manuf.ic- 
turers  of  artillery  shells  discinered  th:it 
negative  rake  carbide  tools  were  best 
adapted  for  rough  turnings  where  the 
pieces  were  scal\'  or  where  the  piece 
was  so  eccentric  that  the  depth  of  the 
cut  varied  over  wide  limits.  Further 
experience  has  shown  that  a  satisfactory 
design  for  these  tools  utilizes  a  fi\e 
degree  negative  hiitk  rake  togctbei'  with 
a  five  degree  negative  sidt'  rake,  as 
shown    in    the    accompanying    sketch. 

I  be  tue  degree  negative  back  rake 
protecrs  rile  cutting  edge,  or  "nose"  of 
the  tool  iKit  <jiily  troni  the  grinding 
action  of  the  scale  but  also  from  shlp- 
liing  due  to  irregularities  of  the  surface. 
In  both  cases,  the  protection  is  offered 
because  the  scale  and  "lugs"  strike  the 
tool  In  back  of  rather  than  on  the  cut- 
ting edge.  The  five  degree  negative  side 
rake  affords  further  protection  in  that 
it  tends  to  throw  the  chip  awa\-  from 
the  cutting  edge,  warding  off  chipping 
of  the  carbide  blank  in  a  longitudinal 
direction.  H\  the  use  of  this  negative 
rake,  not  onl\  has  tool  breakage  been 
reduced  to  a  minimum  but  the  life  of 
the  tool  between  grindlngs  has  been  in- 
creased to  S(l  per  cent  more  than  that 
of  a  tool  with  the  conventional  positive 
rake. 

Although  in  the  actual  turning  oper- 
ation tools  with  the  negative  rake  are 
far  superior  to  positive  rake  tools,  the 
negative  rake  turning  of  steel  requires 
10  per  cent  to  15  per  cent  more  power 
than  the  conventional  turning.  Usually, 
however,  no  power  difficulty  will  be 
experienced  with  any  machine  tool  suit- 
able for  using  carbide  tools.  In  addition, 
negative  rake  turning  of  steel  tends  to 
generate  more  heat  in  the  chip  than  the 
conventional  method.  Some  of  this  heat 
flows  into  the  tool,  and,  as  a  result,  a 
coolant  is  more  frequently  needed  than 
when  machining  with  positive  rakes.  If 
a  coolant  is  used  on  the  job,  the  flow 
should  be  directed  onto  the  tool  either 
from  the  bottom  or  one  side  so  that  the 
chip  will  not  keep  the  coolant  away 
from  the  tool's  nose. 

Althovigb  five  degree  double-negative 
tools  are  most  frequently  used  at  pres- 
ent for  rough  turning  steel,  some  of 
their  advantages  can  be  realized  on  fin- 


ished turnings,  especl;dlv  on  interrupted 
cuts.  I']\en  on  conventional  cuts,  the 
.ulvantage  of  somewhat  increased  tool 
life    will    be    experienced    where    heavy 

chips  are  not  formed  b;'c:uise  the  nega- 
tive rakes  a|)paientl\   protect  tin-  cutting 


edge  against  concentrated  sh(jck  loads 
caused  by  hard  spots  in  the  thin  steel 
chips  which,  although  invisible  to  the 
unaided  eye,  frequentiv  wreck  the  edge 
of  the  cutting  tool.  Facing  and  boring 
operations  with  negative  rake  tools  have 
been  accomplished  with  some  advantage 
over  positive  rake  tools  where  the  pieces 
are   scaly,    rough,   or   particularly  eccen- 


tric. In  this  application  It  has  been 
found  that  a  facing  tool  with  zero  de- 
gree negative  back  rake  and  a  side  rake 
between  five  and  ten  degrees  negative 
will   also  work  well. 

It  is  to  these  broader  applications  of 
the  negative  rake  tool  that  interest  is 
directed  todav. 


New  Sleeve  Bearings  .  .  . 

"Xeces.sltv  Is  the  mother  of  inven- 
tion," as  the  saying  goes,  a  timeworn, 
but  true,  proverb.  Everyday  the  "moth- 
er "  exercises  her  power  in  some  form 
or  other.  One  of  her  latest  has  been  the 
development  of  the  carboloy  sleeve  bear- 
ings made  of  soliii  cemented  carbiiie  run- 
ning against  solid  cemented  carbide  for 
use  on  diamond  wheel  grinding  In  the 
production  grinding  of  internal  and  ex- 
ternal siufaces  of  carbide  die. 

The  wheel  pressure  exerted  is  about 
ten  times  that  of  ordinary  abrasive 
wheels,  the  result  being  a  tremendous 
bearing  load.  Standard  ball  bearings  av- 


eraged about  a  week  under  this  load 
before  the  wear  became  so  great  that 
they  had  to  be  changed.  The  carbolov 
bearings,  with  a  unique  lubricant  mix- 
ture of  kerosene  and  colloide  graphite 
which  reaches  the  bearing  surface  In 
means  of  wick  lubrication,  have  been 
in  nperatlcjii  for  more  than  two  years 
ami  show  onlv  a  slight  wear  amounting 
to  about  .()()(I(H)4  inches.  This  adds  u|) 
to  a  S-l  life  ratio  of  carboloy  sleeve 
bearings  over  that  of  ordinarv'  ball  bear- 
ings. It  looks  as  though  carboloy  sleeve 
bearings  are  here  to  stay. 


klt'iliit    Eyes  (IS  Salts i/ifii 

A  photoelectric  system  has  been  de- 
signed for  automatic,  specialized  selling. 
When  customers  break  invisible  light 
beams,  stretched  across  key  areas  in  .1 
store,  the  electric  eyes  energize  ;i  de- 
vice which   delivers  a  sales  message. 


J  StriiJt    in  Electronics 

A  new  type  electronic  tube  makes 
possible  lO.OOO  conversations,  or  KKI,- 
0(10, (1(10  words  of  telegraph  a  minute, 
or  several  dozen  television  shows  ;ir  one 
time. 


$20,0f)0,000  Telf  Research 

The  television  industry  already  has 
spent  more  than  $20,000,000  on  re- 
search and  is  ready  to  provide  more 
than  350,000  jobs  which  never  previ- 
ouslv  existed. 


Sptrd-iiii/  (if  II cat  If  (ivcs 

An  atomic  bomb  generates  a  temper- 
ature of  100,000,000  degrees  F.,  ac- 
cording to  electro-scientists. 


Ciicatcr    Television    Clarity 

An  aluminum  coating,  applied  to 
fluorescent  powder  in  a  cathode  ray 
tube  to  achieve  greater  clarity  of  im- 
ages on  a  television  screen,  is  1,500 
tinn's   thinner  th.in   a  sheet  of    iiaper. 


Voice  over  telephone:  "Tommie  Ha- 
gan  will  not  be  In  school   today." 

Teacher:  "Who  is  this  speaking, 
please?" 

Voice:  "This  is  mv  father  speaking." 
»     »     » 

First  student  aviator  (on  first  train- 
ing flight):  "Quick!  What  do  I  do 
now  instructor?" 

Second  student  aviator:  "Hells  bells, 
aren't  you   the   instructor?" 
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NOW  READY- New  and  enlarged  edition 
''REFERENCE  DATA  for  RADIO  ENGINEERS" 


Compiled  especially  for  Radio  Engineers. 
Students  of  Engineering,  Educators,  Electronic 
Technicians,  Radio  Amateurs,  Inventors. 

Tlie  second  edition  of  this  widely  accepteil  pocket-size  liaml- 
hook  .  .  .  revised  and  enlarged  .  .  .  now  includes  imporlaiil 
radio  technical  data  developed  during  the  war. 

Compiled  jointly  by  the  physicists  and  electronic  speciali-l 
of  the  Federal  Telecommunication  Laboratories  and  the 
International  Telephone  and  Telegraph  Corporation,  the 
material  in  this  new  book  has  behind  it  the  technical  authority 
of  an  organization  with  international  leadership  in  radio, 
communications  and  television. 

Enlarged  from  200  to  336  pages  with  over  400  charts  and 
diagrams,  it  makes  available  quickly  the  answers  to  problems 
that  normally  arise  in  practical  radio  work.  This  ready  refer- 
ence feature  is  one  reason  why  Reference  Data  for  Rndit) 
Engineers,  in  its  earlier  edition,  received  such  an  enthusiasti< 
welcome  by  electronic  specialists.  Orders  totaled  more  than 
■lO.OOO  copies.  With  the  wealth  of  new  material  now  incluiled. 
the  secotid  edition  can  be  of  even  greater  aid  to  the  practicin-; 
radio  engineer. 

Cnmnienling  on  the  first  edition.  Walter  J,  Seeley,  Chair- 
man. Department  of  Electrical  Engineering,  Duke  University, 
wrote  enthusiastically: 

■7/  is  so  chock  full  oj  iisejid  ilntn  ihal  I  nm  iirginp  all  stuilt-nls 
to  purchase  ihcir  otin  iwrsuaal  rii/iirs  .  .  .  fills  a  Innfijoh  neeil 
l„r  a  cnnvcniont  c„m,nlnUnn  „/  h„lh  mnlh.mali.al  a,„l  engi- 
neering ili.la.  and  the  ,„mhninu„n  uill  he  a,ii>reeinle,l  liy  all 
uho  hare  to  nork  uilh  radio  circmls  and  llicir  comamitaa' 
mathematics.  Thai  applies  especially  to  teaclters  and  sludeal'. 
and  I  should  not  be  surprised  if  it  becomes  a  must  in  many 
college  courses.'^ 

The  new.  second  edition  of  Reference  Data  for  Radio  A'/if..- 
iiccrs.  in  green  cloth  binding,  revised  and  enlarged  to  iiu  hide 
much  new  data,  is  ready  now.  To  oriier.  merely  fill  in  tin- 
convenient  coujioii. 

PRICE  ^2.   (In  lots  of  12  or  more,  $1.60  each) 
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TECHNOCRACKS  .  .  . 


'riu-\  \\iMC  sirriiiii;  (in  the  ponh  m 
the  inooiiliKlit.  No  wonls  hmkc  tlic  srill- 
lU'ss.   She  began   to  \a\\n. 

"1  say,"  she  suildenly  said,  "suppose 
you  hail  iiioiie\-,  what  woulil  \ou  do?" 

"It  I  had  money,"  he  said  witli  en- 
thusiasm, "I'd  travel." 

He  t'elt  her  small  hand  in  his.  He 
closed  his  eyes  and  sighed  happily. 
When  he  looked  up  again  she  had  gone. 

In   his  hand   la\    a    ^-cent   piece. 


.A  treshm.in  enguieer  taknig  Rhetoric 
1  was  assigned  the  task  ot  writing  an 
essay  on  "The  most  beautiful  thing  I 
ever  saw."  He  handed  it  in  before  he 
left  class.  It  was  short  and  to  the  point 
— "The  most  beautiful  thing  I  e\er 
saw  was  too  beautiful  for  words." 


There  is  nothing  strange  about  saying 
that  the  modern  girl  is  a  live  wire.  She 
carries   practically   no   insulation. 


I'lof. — "W'h.it  was  one  ot  the  great- 
est obstacles  in  the  building  ot  the  I'ana- 
ma  Canal  ?" 

Soph. — "Dirt." 


.'\  preacher  walked  into  a  saloon,  or- 
dered milk,  and  b\  mistake  was  ser\ed 
milk  punch. 

After  drinking  it,  the  holy  man  lilted 
his  eyes  to  heaven  and  was  heard  to 
sav,"  "Oh,  Lord,  what  a  cow!" 


.Xiul  then  there  was  the  Ireshm.m 
engineer  who  thought  that  a  slide  rule 
was  a  regulation  pertaiiung  to  baseball. 


liolh     girls     rich'ng    in     the    v.ir    were 

injured    when    it    o\erturned.    .Miss 

was  cut  about  the   face  and   hands,  and 
Miss in  the  back  seat. 


"Honestlw  girlie,  I'm  afiaid  of  my 
own    shadow." 

"(I'wan,  \()u  can't  kid  nie.  These 
lights  sta\    on." 


.Miriam  had  not  been  doing  very  well 
in  history,  although  her  marks  were 
high  in  every  other  course.  One  day  she 
was  called  into  the  professor's  office  for 
a   conference. 

"I'd  do  anything  if  I  could  p.iss.  pro- 
fessor, anything  at  all.  " 

"Anything?" 

"Yes,  anything." 

"Are  you   sure?" 

"I  just  have  to  pass,  professor.  Yes, 
I'd  do  anything." 

"Hmmm,  what  are  you  doing  Friday 
night,   Aliriam?" 
"Wh\',    nothing   at   all,    professor." 

"W'cll,  Miriam,  I  think  ><)u  might 
do  a  little  stuihing." 


An  optimist  is  a  man  who  thinks  his 
wife  has  stopped  smoking  cigarettes 
when  he  finds  cigar  ashes  around  the 
house. 


Curious    (  )ld     Lad\  :    "Win,    \ou've 
lost   your   leg,   h,i\  en't   \c)u  .■'" 

Cripple:  "Well,  darned  if  1   haven't." 


WANT     AD:      Wanted— Stenogra- 
pher  for  heating  contractor's  office. 


CMl  RCll  lU  LLKTIN:  The  La- 
dies of  the  church  have  cast  off  clothing 
of  all  kinds.  They  may  be  seen  in  the 
basement  of  the  church  any  afternoon 
this   week. 


There  w.is  the  drunk  who  kept  eating 
all  the  free  lunches  that  were  put  on  the 
bar  until  the  bouncer  started  throwing 
him  out.  Everytime  he  woidd  throw  him 
out  and  went  back  in,  the  drunk  would 
be  at  the  bar  again,  eating  the  free 
lunches.  Another  drunk  went  up  to  the 
the  bouncer  and  said :  "Shay,  I  know 
what's  wrong."  "What?"  said  bouncer. 
"You're  putting  too  much  backspin  on 
him  when  you  throw  him  out.  " 


It  has  been  wondered  what  the  civil- 
ian man  will  do  after  the  war  when  he 
has  no  air  raid  warden  or  other  civilian 
defense  work  to  perform  .  .  .  Most  like- 
ly he'll  dig  up  some  of  his  old  excuses. 


Our  heating  engineers  suggest,  in  this 
time  of  national  emergency,  celloph.uie 
clothing  to  keep  each  other  \\arni. 


An  AK  is  someone  who  concentrates 
more  and  more  on  less  and  less,  till  he 
knows  exervthing  about  nothing. 


Two  Home  Ec  majors  overheard  in 
the  Annex: 

"So  you  broke  your  engagement  to 
that  Arts  student,   didja,   Mamie?" 

"Yeah,  he  had  no  tact.  He  sat  around 
talkin'  about  Atlantis  and  Catherine  11 
and  Themistocles,  and  he  knows  I  don't 
like  horse  raciii'." 
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REVERE      COPPER      AND      BRASS       INCORPORATED 

:3: 


at  the  Halethorpe 
Extrusion  Plant,  Baltimore 


/}fAfa^^es/c/wtf/f^^/c/m/fc//^ 


There  are,  for  instance,  six  Gas  furnaces  for  MAGNESIUM 
MELTING.  These  furnaces  utilize  the  ultra-modern 
ceramic  Gas  burner,  thirty  to  each  furnace.  The  pot, 
which  sits  insiJe  the  furnace  shell,  holds  a  charge  of 
about  4,000  pounds  of  magnesium.  Temperatures  range 
from  1350°  to  1500°  F.  (Photo  No.  1). 

The  well  equipped  MACHINE  DEPARTMENT  has 
six  muffle  type  Gas  furnaces  and  a  Gas  heated  salt  bath 
furnace.  This  equipment  provides  accurately  controlled 
temperatures  ranging  from  1400°  to  2400°  F.  for  heat 
treating  dies,  mandrels  and  other  production  tools. 
(Photo  No.  2). 

In  the  EXTRUSION  DEPARTMENT,  there  are  four 
large  e-xtrusion  presses  and  between  each  pair  of  presses 
are  large.  Gas  fired  traveling  furnaces  through  which 
billets  pass  to  be  preheated  before  extruding.  (Photo 
No.  3). 

ANNEALING  of  finished  products,  such  as  the  tube 
shown  here,  as  well  as  treatment  of  scrap  (burning  off 
oil  and  other  waste  prior  to  re-melting)  are  accomplished 
in  a  direct  fired,  recirculating.  Gas  unit,  automatically 
controlled.  (Photo  No.  4). 


Gas,  the  most  versatile  fuel  for  all  types  of  heat 
treating  will  do  the  speediest,  most  efficient,  most 
economical  fob. 

AMERICAN  GAS  ASSOCIATION 

420    LEXINGTON    AVENUE,    NEW    YORK     17,    N.    Y. 


FOR  ALL 
INDUSTRIAL  HEATING 


No,  4  Gab  FurnaLC  in  Aiintaiim;  I 
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Mo7^e  Cracks  .  .  . 


Maiiilv  Johiisoii,  Minoundi-d  In  licr 
brood  of  1  I  or  12  pickaninnies  \\  a>  talk- 
ing to  the  olil  maid  si-ttlfmi-nt  worker. 
"'N'as'ni,"  she  said,  "birth  control  am  all 
rijiht  toi-  \()ii  all,  hut  nie,  Ah's  married 
an'  don'   need   it. 


Customer:   "I'd   like  a   dollar   dinner. 
please." 

Waiter:  "On  white  or  r\e,  sir?" 


"Lips  that  touch  wine  shall  ne\er 
touch  mine,"  said  the  co-ed  in  enj;ineer- 
iriK,  and  after  she  gr.adiiated  she  taught 
school  for  >ears  and  years  and  years 
and  \ears. 

Definitions: 

Architect:  One  who  <lrafts  a  pl.in  of 
your  house  and  plans  a  dialt  of  \our 
money. 

Excess:  In  morals,  an  indul<:ence  that 
enforces  by  appropriate  penalties  the  law 
of  moderation. 

(lallows:  A  stajje  for  the  perform.incc 
of  miracle  plays  in  which  the  leading; 
character  is  translated  to  heaven.  It  is 
chiefly  remarkable  in  this  country  for 
the  number  of  people  who  escape  it. 

Advice:   The   smallest   common    coin. 

Politeness:  The  most  acceptable  hy- 
pocrisy. 


"There's  oid\    one  thini;  wron^  with 
e,   blondie.    Ini   color-blmd." 
"Yo  sho'   mus'   be,   mistah.  " 


".And  how  is  your  wood  wife.  Sul- 
tan ?" 

"Oh.  she's  all  rifiht,  hut  the  other 
fortv-nine  are  more  fun." 


We  now  have  proof  that  women  ;ire 
the  most  illofjical  of  (lod's  creatures. 
They  wear  skirts  that  only  go  down  to 
here ;  they  wear  perfume  that  is  named 
anything  from  Purple  Passion  to  Aphro- 
de.sia ;  they  wear  lipstick  guaranteed  to 
attract  men  at  forty  paces;  they  garj;le 
all  sorts  of  things  that  are  guaranteed 
to  keep  attracting  them  at  1-40  of  a 
pace;  they  cat  yeast  so  that  they  will 
have  enough  energy  to  stand  up  under 
the  shock  when  they  do  attract  one  of 
us;  they  practice  melting  looks  in  front 
of  the  mirror;  and  yet  when  a  man  suc- 
cumbs to  all  this  plotting  and  tries  to 
kiss  the  girl,  what  does  she  say?  I  quote: 
"l^ut  you  won't  respect  mc." 


.Slowly,  her  eye>  ;;l(i\\  in;;  with  a  soft, 
mysterious  inner  light,  the  beautiful  girl 
raised  the  glass  on  high,  exidting: 
"Sherry  wine  to  me  is  nectar  of  the 
gods,  the  ver\  eli\er  of  life!  When  1 
imbibe  its  ;iiidn-|  delights,  m\  soul  b;-- 
gins  to  throb  and  burn.  The  music  of  a 
thous.Mul  muted  \iolins  whisper  softly  in 
my  ear  and  1  am  transported  to  a  make 
belie\-e  worhl  of  magic.  (  )n  the  (itlu-r 
hand — Port   makes   me   burp.  " 

*      #      * 

PROHLKM  OF  THE  MONTH 
.•\  sijuirrel  is  in  a  cage  one  yard  long 
with  openings  at  each  end  large  enough 
for  him  to  stick  his  head  through.  F4e 
traverses  the  length  of  the  cage  in  one 
second.  He  becomes  excited  when  some- 
one approaches  the  cage  and  then  covers 
the  course  faster  and  faster,  taking  one- 
half  the  time  each  successive  run.  How 
long  will  it  be  until  he  will  ha\e  his 
lir.id  sticking  out  both  ends  of  the  cage 
.It   the  same   time? 


Mr.  Watson  fondly  kissed  his  wife 
farewell  as  he  was  about  to  catch  his 
morning  bus.  But  due  to  circumstances 
beyond  his  control,  he  missed  his  first 
bus  in  five  years.  Thinking  it  would 
be  a  pleasant  surprise,  he  tiptoed  back 
into  the  kitchen  and  planted  a  tender 
ki.ss  on  the  back  of  her  sweet  neck  as  she 
was  washing  the  dishes. 

"(lood  morning,"  she  responded.  "I'll 
ha\e  two  bottles  of  milk  and  a  pint  of 
cream.  " — iMissow i  Shaiiirock. 


Little  Johnnie  had  torn  his  trousers 
twice  in  the  course  ot  one  morning,  and 
when  he  came  in  with  his  pants  torn 
again  his  mother  saiil :  "You  go  right 
upstairs,  remove  your  pants,  and  mend 
them   yourself." 

Sometime  later,  she  thought  of  him 
and  went  upstairs  to  see  how  he  was 
getting  on.  The  torn  jiants  were  lying 
on  a  chair,  but  there  was  no  sign  of 
Johnnie.  Returning  downstairs,  she 
heard  a  noise  in  the  cellar  and  decided 
that  he  was  down  there  pla\ing.  "Are 
\oii  down  there  running  around  without 
\our   pants   on?"    she   called    loudly. 

"No,  madam,  I'm  just  reading  the 
g.is  meter,  "  a  deep  \c)ice  replied. 


Have  you  heard  about  the  new  cough 
medicine,  it's  called  Cough-la\-cough. 
After  6  teaspoonsful,  you  don't  dare 
cough. 


EDUCATION  .  .  . 

(Continued    from    Page    l.-i  ) 

engineers.  If  there  must  be  iini\cisal 
military  training,  let  it  be  so  arranged 
that  bona  fide  students  of  engineering 
and  of  medicine,  dentistry,  physics,  and 
chemistry  are  left  undisturbed  except 
during  vacation  periods. 

If  there  must  be  Reserve  Officers 
Training  Corps  units  in  the  engineering 
colleges,  let  it  be  so  arranged  that  no 
undue  amount  of  time  shall  be  diverted 
from  fundamentals  to  highly  specialized 
military  subjects  such  as  marching  and 
counter-marching  and   manual  of  arms. 


This  arth-U-  is  n'/'riiiti-d  throuilh  the  coir, 
'ic  American  Institute  of  Electrical  Enc/itic 
:    taken    from    Illeetrical    JSiwinecr,    June, 


of 


DOUBLE  CROSSED  .  .  . 

(Continued   Irom    Page  22) 

Ami   always   takes   your   last   three- 
cent    stamp? 

\()L  R  ROOMMATE! 

Who  never  laughs  but  always  mopes? 

And     thinks    that    you    and    yours 
are    naught   but   dopes. 

YOUR  ROOMMATE! 

Hut,  who  always  cheers  you    when 
things  are  blue? 

And    will    fore\"ei"    yours    be    true? 

YOUR  MOTHER! 

Yes — and — 

With   graceful    feet,   a  maiden   sweet. 

Was    tripping    the    light    fantastic. 

\\^hen    suddenix'    she    tore    for    the 
dressing  room  door. 

"\'ou    can't    trust    this    reconversion 
elastic. 

Thus  and  now  we  have  come  to  the 
bitter  end — well — the  end  anyway.  I 
leave  you  promising  students  at  the  old 
V  of  I  with  this  thought. 

The  sheepskin  conferred  on  a  student 
by  a  college,  hardly  compensates  for 
the  human  hide  that  will  be  knocked 
off  him  later  in  the  school  of  experience. 


Two  men-about-town  were  recalling 
the  most  embarrassing  moments  of  their 
lives.  "I'd  say  my  most  embarrassing 
moment,  "  mused  one,  "was  the  time  I 
entered  a  crematory  by  mistake  and  by 
way  of  cheerful  greeting,  cried  "W^hat's 
cooking?" 

"That's  nothing  at  all,"  said  the 
other.  "I  let  myself  in  once  for  a  nudist 
dinner  party.  The  butler  didn't  sa\  ;i 
word  while  I  took  off  every  stitch  of 
my  clothing  in  the  hall.  Then  I  threw 
back  my  shoulders  and  bravely  marched 
into  the  dining  room.  Six  people  seated 
at  the  table,  fully  dressed,  gazed  at  me 
in  astonishment.  I  was  in  the  wrong 
house." 
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RIGHT  THUMB 


Because 

photography 

authenticates... 


Courts  know  tliis:  that  you  can  dt-pend  upon 
tlie  accuracy,  completeness,  and  objccti\ity  of 
photography  . . . 

Business  and  industry  know  this,  too.  As  a  result, 
they're  using  photographic  technics  to  validate 
more  and  more  of  their  activities.  They're  using  .  .  . 

Record  photography  to  document  accident 
and  progress  reports. 

Radiography  to  pre-test  new  designs,  to  pro\  e 
tlic  merits  of  new  foundry  and  fabrication 
tecimics. 

Recordak  microfilming  to  authenticate  billing 
procedures,  speed  collections. 
High-speed    movies   to  verify   scientific   hy- 
potheses. 

Photographic  illustrations  to  add  authentic- 
ity to  advertising. 

Photo  layout  to  reproduce  coniple.N  drawings 
on  metal  witli  photographic  accuracy. 
Spectroscopy  to  pro\  ide  speedy  proof  of 
chemical  content. 

Now  for  the  question:  .Are  you  making  full  use  of 
photography's  power  to  authenticate  and  of  its 
other  special  abilities?  If  you're  not  sure,  write  for 
our  new,  free  booklet— "Functional  Photography." 

Eastman  Kodak  Company,  Rochester  4,  N.  Y. 
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Fmictional  Photography 

IS   ADVANCING  BUSINESS  AND  INDUSTRIAL  TECHNICS 


CAREER  IN  PLASTICS 

The  Story  of 

JIM  PYIE 


In  1935  Jim  Pylc  received  his  B.A. 
ilegree  in  chemistry  from  the  Univer- 
sity of  British  Columbia  .  .  . 

In  1943  he  was  appointed  director 
of  the  General  Electric  Plastics  Lab- 
oratories .  .  . 

Eight  years  to  travel  from  college 
senior  to  leadership  in  the  laboratories 
of  the  world's  largest  plastics  molder 
— the  record  suggests  that  perhaps  Jim 
has  found  in  his  test  tubes  some  secret 
formula  for  success. 

Jim"s  friends  say,  however,  that  the 
secret  is  merely  a  compound  of  two 
very  simple  elements:  he  was  well 
prepared  before  he  came  to  G.E.,  and 
he  has  worked  energetically  and  im- 
aginatively since  accepting  his  G-E 
assignment. 

For  the  college  student  interested 
in  plastics,  Jim  recommends  as  a 
preparation  "a  solid  grounding  in  the 
fundamentals  of  chemistry,  physics 
and  mathematics."  His  preparation 
for  research  comprised  two  years  in 
biochemistry,  two  more  years  in  syn- 
thetic organic  chemistry  and  a  final 
year  in  the  chemistry  of  lignin.  In 
1939  his  lignin  studies  earned  him  a 
Ph.D.  from  McGill  University. 

At  G.E.  Jim  found  that  the  Com- 
pany's processing  of  resins  could  he 
improved  and  improved  it.  He  was 
placed  in  charge  of  development  of 
laminated  plastics — and  worked  out  a 
new  line  in  less  than  a  year.  He  helped 
develop  new  types  of  plastics  ma- 
terials, new  chemical  products,  syn- 
thetic fibers,  svnthctic  rubbers,  and 
ion  exchange  resins  each  of  them  a 
milestone  of  his  career  in  plastics. 

Next  to  schools  and  the  U.S.  gov- 
ernment. General  Electric  is  the 
foremost  employer  of  college  engi- 
neering graduates. 


In  his  college  laboratory  Jim  investigated 
vitamins,  hormones,  and  enzymes,  graduated 
with  first-class  honors  in  chemistry. 


At  his  first  job  with  G.E., 
development  to  gain  a 
of  plastics  manufacture. 


I  worked  in  factory 
3rer  understanding 


One  of  the  3,000 
Plostics  Divisions  tur 
used     by     AAF    fig 


war  jobs  he  helped  G.E.'s 
1  out  was  a  rocket  launcher, 
Iter     pilots    to    blast    Nazi 


Appointed  director  of  G-E  Plastics  Laboratories 
at  29,  Jim  guides  G-E  research  today  in 
producing  more  useful,  more  beautiful  plastics 
products  for  the  home. 
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FREE ...  a  nevr  guide  book  for  planning  your  future  career! 


. . .  helps  you  answer  these  and  many 
other  perplexing  questions  . . . 
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"FINDING    YOUR    PLACE    IN    INDUSTRY" 

tells  you  how  to  bridge  the  gap  between  your 
knowledge  of  iundamentals  and  their  practical 
application  in  industry.  This  32-page  book  de- 
scribes the  many  opportunities  at  Westing- 
house  which  are  open  to  college  graduates  .  .  . 
in  research,  engineering,  manufacturing,  design, 
sales,  business  administration,  etc.  No  matter 
what  future  career  you  plan,  it  will  pay  you 
to  read  this  free  book! 
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READ  ABOUT  the  Westinghouse  Graduate 
Study  Training  Course  .  .  .  how  it  fits  you  for 
better  jobs  and  advancement  in  your  chosen 
profession.  Westinghouse  owns  and  operates 
29  major  plants  manufacturing  electrical,  elec- 
tronic and  mechanical  equipment,  household 
appliances,  plastics,  ceramics  and  many  other 
products.  If  you  are  interested  in  a  future  of 
extraordinary  opportunity,  be  sure  to  send  for 
your  copy  of  "Finding  Your  Place  in  Industry"! 
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"Westinghouse 
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Tune  in:  TED  MALONE  -  Mondoy,  Wedneiday,  Friday, 
11:45  am,  EST,  American  Network 


iity  Relations.  Educational  Department 
Westinghouse  Electric  Corporation 
Box  1017,  Pittsburgh  30,  Pa. 

send  my  free  copy  of  *'Finding  Your  Place  in  Industry.' 
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1.  TRUE  ROLLING  MOTION 

This  basic  necessity  is  assured  by  making  all  lines  coincident 
with  the  tapered  surfaces  of  the  rollers,  cup  and  cone,  nneet 
at  a  common  apex  on  the  axis  of  the  bearing,  Figure  I. 
True  rolling  motion  always  has  been  incorporated  i.i  the 
Timken  Bearing. 

2.  POSITIVE  ROLLER  ALIGNMENT 

During  the  development  of  the  Timken  Bearing,  as  speed, 
load  and  accuracy  requirements  increased,  various  methods 
were  used  to  stabilize  the  rollers  and  prevent  them  skewing 
in  the  raceways.  The  solution  was  found  in  establishing  wide- 
area  contact  between  the  large  ends  of  the  rollers  and  the 
undercut  rib  of  the  cone,  thus  assuring  constant  and  accurate 
roller  alignment  around  the  periphery  of  the  raceways.  The 
light  areas  on  the  ends  of  the  rollers  in  Figure  2,  shov/  con- 
tact of  rollers  with  undercut  rib  of  cone. 

3.  MULTIPLE  PERFORATED  CAGE 

All  the  openings  in  the  Timken  Bearing  cage.  Figure  3,  are 
stamped  out  In  one  operation  by  means  of  multiple  per- 
forating dies  made  to  extremely  close  precision  tolerances. 
Thir.  assures  exact  center-to-center  spacing  of  the  rollcn 
around  the  periphery  of  ihe  raceways,  so  that  every  roller 
fakes  its  full  share  of  the  load  v/hen  the  bearing  is  in  operation. 


THE   TIMKEN    ROLLER    BEARING    COMPANY,   CANTON   6,  OHIO 
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lew  Developments 


Modulated  Infra-Red 

A  ncMConuT  in  the  field  (it  loniiiHi- 
iiicatioiis  is  tin.'  iinisibic  intr:i-rcil  beam 
which  was  ilcvclopcd  by  rlic  Wi'stiiig- 
housc  Lamp  I)i\isi()n  at  the  request  of 
the  United  States  Navy  for  use  on  con- 
voy duty  and  troop  landing  operations. 
Although  limited  to  line  of  sight  trans- 
mission, the  infra-red  system  provides 
several  distinct  advantages  over  compa- 
rable radio  systems.  The  narrow,  highly 
directive  beam  of  the  infra-red  system 
not  only  virtu.dly  eliminates  the  possi- 
bilir\  of  interference  by  "jamming"  but 
also  restricts  the  message  to  the  desired 
receiver.  Another  advantage,  which  re- 
sults from  the  inherent  characteristics 
of  the  infra-red  beam,  is  that  only  ex- 
tremely heavy  fog  or  smoke  will  inter- 
rupt the  transmission. 

1  he  idea  of  transmitting  intelligence 
on  a  beam  of  light,  either  \isible  or  in- 
visible, is  not  entirely  new  although  the 
details  and  technical  data  required  for 
the  development  are.  Fundamentally  the 
use  of  a  light  beam  for  communication 
is  not  unlike  the  use  of  electromagnetic 
radiation  ;  the  outstanding  difference  be- 
ing the  frequency  and  nature  of  the 
energy.  In  both  cases  the  energy  con- 
taining the  intelligence  is  superimposed 
upon  the  relati\el\'  powerful  carrier 
beam,  much  as  the  ancient  couriers  car- 
ried messages  astride  a  speedy  horse.  In 
radio  communication  the  powerful  car- 
rier wave  can  bt  compared  to  the  cour- 
ier's   horse;    in    the    new    invisible    light 


The  "Talking  I, amp"  shown  al)()ve  pro- 
duces infra-red  radiation  by  a  three  inch 
arc  through  the  caesium  and  argon  vapor. 


s\stem  the  roie  is  pla\ed  by  the  infra-red 
beam.  In  both  cases  the  intelligence  can 
be  conveyed  by  varying  the  intensity  or 
amplitude  of  the  carrier  beam  at  a  rate 
which  is  in  direct  proportion  to  the  fre- 
quencies of  the  desired   intelligence. 

The  "transmitter"  of  the  new  system 
is  a  100  watt  caesium  vapor  lamp  used 
for  its  high  radiation  characteristic  in 
the  infra-red  portion  of  the  light  spec- 
trum. The  lamp  is  furnished  with  d.c. 
power  to  provide  the  initial  or  steady 
state  of  intensity  of  radiation.  The  voice 
frequencies  from  the  amplifiers  and  mic- 
rophone are  then  superimposed  upon 
this  d.c.  supply  causing  corresponding 
fluctuations  in  the  intensity  of  the 
beam.  In  order  to  limit  the  transmis- 
sion to  a  23  degree  beam  width,  the 
lamp  is  used  with  a  parabolic  reflector 
which  can  be  aimed  in  any  ilesired  di- 
rection. 

Another  parabolic  reflector  together 
with  a  sensitive  photo-electric  cell  con- 
stitute the  principle  elements  of  the 
receiver  "antenna."  The  remainder  of 
the  receiver  is  similar  to  a  radio  receiv- 
er which  amplifies  the  weak  incoming 
signal,  separates  it  from  the  carrier,  and 
produces  sound  energy  from  the  audio 
signal.  The  receiver  for  the  infra-red 
transmission,  however,  needs  no  demod- 
ulation system  since  the  beam  goes  no 
farther  than  to  actuate  the  photo-electric 
cell. 

Although  it  is  theoretically  possible 
to  use  an  ordinary  incandescent  lamp 
in  place  of  the  caesium  vapor  lamp  in 
this  system,  a  considerable  loss  of  fidel- 
ity will  result.  In  order  to  maintain 
good  fidelity,  it  is  necessary  that  the 
rate  of  intensity  change  of  the  lamp 
vary  over  the  audio  frequency  range  of 
200  to  3,000  cycles  per  second.  In  this 
characteristic  the  caesium  vapor  lamp 
reaches  a  peak  efficiency  of  100  per 
cent;  w-hereas  by  contrast,  the  incandes- 
cent light  has  a  maximum  efficiency  of 
.1   per  cent. 

Perhaps  other  light  sources,  either 
\isible  or  invisible,  may  pro\e  to  be 
more  efficient  or  less  expensive.  Cer- 
tainh',  there  is  considerable  room  for 
development.  Although  designed  and 
particularly  adaptable  for  the  us;'  of 
the  Navy,  other  applications  will  un- 
doubtedly be  found.  Possibly  the  most 
obvious  use  for  such  a  system  would 
be  for  communicating  with  a  disaster 
area  in  which  the  telephone  lines  were 
down  and  bad  atmospheric  conditions 
pre\  ailed. 


Night  Aerial  Photography 

During  the  war  the  re|x-ating  Hash 
tube  played  an  important  role  in  the 
taking  of  aerial  photographs  at  night 
and  is  now  being  developed  for  peace- 
time use  in  airway  and  waterwa\'  bea- 
cons. 

Shown  in  the  accompanying  picture 
in  comparison  to  a  regular  photo-Hash 
bulb,  the  repeating  Hash  tube  emplovs 
the  same  principle  of  power  in  puKi:, 
that  is  used  by  radar  to  develop  ex- 
tremely high  instantaneous  p  o  w  e  i  . 
Powered  and  controlled  by  special  elec- 
tronic equipment,  the  flash  tube  devel- 
ops light  by  periodic  discharges  of  elec- 
tricity through  an  atmosphere  of  ineit 
gas  inside  the  tube.  By  this  system  the 
instantaneous  intensity  of  the  illumina- 
tion is  so  great  that  aerial  photographs 
can  be  made  at  night  up  to  a  distaiuc 
of  two  miles  without  the  necessity  (it 
resorting  to  a  power  supply  whose  physi- 
cal dimensions  would  be  prohibitive  it 
it  were  to  provide  this  peak  power 
continuously. 

( Continued   on    Page  2(i) 


Comparison  between  "Peanut"  photoflash 
bulb  and  the  new  repeating  aerial  flash 
tube. 
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Long  Range  lavigation 


iifi  •iohn  M.  Antlfrson 


War  between  nations  always  realizes 
a  period  of  the  most  intense  competi- 
tion. Competition,  limited  not  only  to 
the  battlefields,  but  existing  also  in  the 
research  laboratories  and  production 
lines  of  those  countries  involved.  Dur- 
ing the  recent  conflict  it  was  compul- 
sory to  speed  up  research  along  the 
lines  of  electronic  devices  if  we  were 
to  emerge  victorious.  Toward  this  end, 
there  was  established  at  Massachusetts 
Institute  of  Technology,  a  special  re- 
search section  titled  the  "Radiation  Lab- 
oratory." The  list  of  their  contributions 
is  long,  but  a  major  portion  of  the  list 
includes  radio  aids  to  navigation,  and 
high  on  this  portion  is  a  system  of  navi- 
gation called  "Loran."  The  word  is  a 
contraction  of  the  longer  phrase — Long 
Range  Navigation.  There  existed,  at  the 
time  Loran  was  proposed,  an  urgent 
need  for  such  a  system  of  navigation. 
Methods  of  obtaining  plane  position 
were  slow  in  the  case  of  celestial  navi- 
gation, and  impractical  in  radio  navi- 
gation where  secrecy  had  to  be  main- 
tained. 

In  the  summer  of  1'540,  Loran  was 
only  an  idea,  but  by  spring  of  1941  a 
group  of  scientists  in  Radiation  Labora- 
tory, headed  by  Dr.  J.  A.  Pierce  of 
Harvard,  were  on  the  trail  of  a  prac- 
tical solution.  By  September,  1941,  their 
techniques  were  perfected,  and  work 
began  on  a  system  to  cover  the  North 
Atlantic.  In  October  of  1942,  this  sys- 
tem of  four  stations  was  completed,  and 
was  an  immediate  success.  The  Navy 
undertook  the  training  of  operators,  and 
the  first  Loian  receivers  were  installed 
on  Xa'V  craft.  Advancement  was  swift. 
Hy  the  closf  of  the  war  Loran  could 
boast  a  coverage  of  50,000,000  square 
miles,  with  at  least  30,000  aircraft  em- 
ploying Loran  receivers.  To  date  the 
industry,  with  its  70  stations,  represents 
an  investment  of  $100, 000, 000.  Further, 
it  is  expected  that  a  network  of  only 
150  stations  could  cover  all  tr.i\eled 
areas  of  the  world. 

Dui'ing  the  war  the  most  expedient 
means  were  used  to  get  the  equipment 
into  operation.  The  station  on  Okinawa, 
used  to  bomb  Japan,  was  up  and  oper- 
ating before  the  island  was  completely 
taken.  Our  research  continued  in  like 
manner,  ;:nd  by  the  close  of  the  war  a 
new  and  better  technique  had  made  for 
greater  accuracy  and  coverage.  As  an 
indication  of  the  success  of   Loran,   let 


it  suffice  to  say  tliat  the  British  have 
adopted  it  in  preference  to  their  sys- 
tem (GEE);  which  operates  on  the 
same  principles,  but  higher  in  frequency. 
At  a  conference  in  Dublin  last  March 
of  this  year,  plans  for  international  co- 
operation toward  Loran  installations 
were  discussed. 

General   Theory 

The  Loran  system  of  navigation  pro- 
vides the  operator  of  a  Loran  receiver 
with  a  method  of  obtaining  a  "fix"  of 
position  within  the  service  area  of  the 
Loran  transmitter.  Loran  receivers  find 
their  greatest  use  aboard  ships  and 
heavy  aircraft,  but  can  be  operated  on 
any  conveyance  that  will  afford  them 
the  necessary  power.  Special  maps  show- 
ing Loran  transmitters  and  service  areas 
are  necessary  to  interpret  the  results  of 
the  receiver  indications  and  to  locate 
position.  Because  the  Loran  signals  can 
be  interpreted  accurately  and  rapidly, 
they  are  particularly  applicable  to  mod- 
ern aircraft. 

The  ground  transmitting  apparatus 
consists  of  a  master  and  slave  station 
separated  by  a  distance  of  up  to  500 
miles.  The  master  station  is  responsible 
for  the  transmission  of  40  microsecond 
pulses  separated  each  by  40,000  micro- 
seconds. Result  is  a  pulse  repetition  rate 


The  relative  time  differences  and  delays 
between  signals  of  master  and  slave 
stations. 


(PRR),  in  pulses  per  second,  of  ap- 
proximately 25.  The  carrier  frequency 
in  use  at  present  is  in  the  band,  1700 
to  2000  K  C  S.  When  these  pulses  are 
received  at  the  slave  station  they  trig- 
ger the  slave  transmitter  to  produce 
similar  pulses,  delayed  from  the  master 
station  by  a  certain  known  time  dif- 
ference. The  Loran  recei\er  picks  up 
both  signals  and  measures  the  time  dif- 
ference of  arrival.  Loran  lines  of  posi- 
tion on  the  map  indicate  lines  of  con- 
stant time  difference,  and  it  is  only 
necessary  then  to  locate  the  line  on  the 
map  that  corresponds  to  the  difference 
read.  The  operator  knows  that  his  plane 
or  ship  is  somewhere  along  that  line. 
The  receiver  is  then  adjusted  to  receive 
and  measure  the  time  difference  between 
another  set  of  Lorain  stations,  and  the 
line  corresponding  to  this  difference  is 
found  on  the  map.  The  intersection  of 
these  two  lines  on  the  map  indicates  the 
position  of  the  plane  with  respect  to  the 
ground. 

A  picture  of  the  relati\e  time  differ- 
ence and  dela\s  is  shown  in  Fig.  (  1  ). 
The  link  between  the  master  and  slave 
station  introduces  a  small  delay.  This 
added  to  the  coding  delay  and  delib- 
erate delay  of  one-half  the  recurrence 
interval  determines  the  absolute  delay 
of  the  sla\e  station  in  relating  the  pulse 
of  the  master.  The  plane  receiver  delays 
the  master  pulse  by  one-half  the  recur- 
rence interval  after  its  arrival,  and  the 
time  difference  between  these  two  pulses 
IS  then  measured  on  the  scope  of  the 
receiver. 

A  Loran  line  of  position  is  the  focus 
of  all  points  where  the  difference  be- 
tween the  distances  to  the  master  and 
slave  remain  constant.  By  definition 
the  lines  are  then  hyperbolas,  with  mas- 
ter and  slave  as  focal  points.  If  we 
choose  a  point  with  a  certain  dela\' 
equi-distant  from  the  two  transmitters 
as  a  reference  point,  the  indicateil  time 
differences  will  increase  as  we  approach 
the  master  station  and  decrease  toward 
the  slave.  At  the  master  and  slave  the 
hyperbola  degenerates  into  a  straight 
line  of  maximum  delay,  and  one  of  min- 
imum delay.  At  the  point  equi-distant 
from  the  two  stations  the  indicated  dif- 
ference is  equal  to  the  transit  time  delay 
plus  the  coding   dela\. 

In  the  propagation  of  the  Loran  sig- 
nals the  groLuni  wave  is  of  prime  im- 
portance,  but   the  first   reflection  of   the 
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slcv  wavi-s  from  the  "E"  layer  is  also 
used.  All  retlcctions  from  the  "F"  layer, 
and  more  than  one  from  the  "E"  layer, 
are  not  used  because  of  their  ambiguity 
and  inaccuracy.  L'se  of  the  sky  wave 
has  enabled  larger  coverage  at  night 
with  little  reduction  in  accuracy  of 
positioning.  The  ground  wave  and  vari- 
ous reflections  of  the  sky  waves  can  be 
distinguished  on  the  scope  of  the  re- 
ceiver. 

Location  of  l.oran  transmitters  is 
well  chosen  to  service  the  area  neces- 
sary. The  ideal  grid  of  Loran  lines  is 
one  where  all  lines  are  perpendicular. 
Locating  the  base  lines  of  the  sets  of 
stations  at  an  angle  to  one  another  will 
help  produce  this  effect  o\er  the  impor- 
tant portions  of  the  area.  Most  existing 
stations  are  along  shorelines,  and  on 
islands,  to  utilize  the  fact  that  ground 
wave  over  water  travels  further.  Cur- 
rent transmitters  give  a  ground  range 
over  water  of  about  700  miles  in  the 
daytime,  while  o\er  land  the  range  is 
cut  to  from  150  to  250  miles.  At  night 
the  reflection  from  the  "E"  layer  in- 
crea.ses  reliable  range  to  1400  miles. 
However,  the  use  of  new  lower  fre- 
quency networks  is  expected  to  give 
1000  miles  coverage  over  both  land  and 
water  —  at    day    or    nighttime. 

The  Loran  Receiver 

The  receiver  currenth'  in  use  b\  the 
Army  and  Nav>  is  designated  by  the 
symbols  R65/APN-9.  It  is  complete 
within  one  unit,  and  needs  only  exter- 
nal connections  to  antenna  and  power. 
With  regards  to  fimctions  within  the 
receiver,  it  can  be  divided  into  four 
main  sections.  These  are: 

( 1 )  Radio  Receiver. 

Receives,  amplifies,  and  de- 
tects signals  from  the  Loran 
transmitter,  and  produces  pulses 
for  viewing  on  the  cathode  ra\' 
screen. 

(2)  Cathode  Ra\'  Tube 

Displays  the  various  pulses 
and  time  reference  for  direct 
measurement  of  time  difference. 
The  cathode  ray  tube  is  accom- 
panied by  circuits  responsible  for 
sweep  and  time  marking. 

(3)  Timer 

Provides  a  time  standard  v.ith 
which  to  synchronize  the  rcciver 
with  the  Loran  transmittei'  and 
produces  time  reference  ma;kers 
on  the  screen  to  read  time  dif- 
ference. 

(4)  Power  Suppl\ 

Provides  necessary  voltages  for 
operation  of  above  sections.  Re- 
quires alternating  current  volt- 
age at  115  volts,  400  —  240:) 
cycles. 

When  the  two  Loran  signals  fidm 
the  master  and  slave  transmitters  arrive 


at   the    recei\er   they   could   \v   showr 
follows: 


Singling  out  pulses  A  and  B,  we  can 
show  them  after  they  have  passed 
through  the  radio  receiver  as: 


The  time  L  2  is  one-half  the  pidse 
recurrence  interval  (L),  and  the  time 
(T)  is  the  difference  time  that  the  re- 
ceiver   indicator  is  to  measure. 

The  radio  receiver  is  designed  to 
operate  on  any  one  of  four  pre-set  chan- 
nels within  the  1700  to  2000  KC  band. 
One  stage  of  R.F.  amplification  is  fol- 
lowed by  converter  and  three  LF.  am- 
plifiers. Very  little  audio  amplification 
is  employed  to  eliminate  the  possibility 
of  distorting  the  pulse.  After  the  pulses 
A  and  B  have  passed  through  the  radio 
receiver  they  are  applied  directly  to  the 
vertical  deflecting  plates  of  the  cathode 
ra\'  tube.  This  is  shown  in  Fig.    (3). 

The  basis  of  time  measurement  in 
the  receiver  is  the  timer  circuit.  A   100 
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KC  crystal  oscillator,  of  stable  design, 
is  followed  by  a  series  of  pulse  count- 
ing circuits  and  blocking  oscillators, 
until  the  output  of  the  timer  is  a  series 
of  pulses  that  have  a  recurrence  inter- 
val equal  to  L  2.  To  adjust  for  slight 
rate  differences  in  the  transmitted  pulses 
from  the  timer,  a  small  variable  capaci- 
tance across  the  100  KC  crystal  varies 
its   frequency  over  narrow   limits.   The 


result  is  the  prevention  of  the  received 
pulses  from  drifting  on  the  screen  of 
the  scope. 

IMte  output  pulses  from  the  timer 
find  two  uses.  The  first  is  in  the  con- 
trol of  the  sweep  voltages  applied  to 
the  horizontal  plates.  As  seen  in  the 
Fig.  (3),  the  sweep  voltages  are  so 
arranged  that  two  traces  appear  on  the 
screen;  each  trace  requiring  a  time  of 
completion  equal  to  L  2.  The  second 
use  of  the  output  of  the  timer  is  in  the 
control  of  multivibrator  and  delay  p\dse 
circuits.  These  circuits  in  turn  produce 
sharp  pulses  (F)  as  shown,  that  cm 
be  varied  in  time  difference  one  from 
the  other. 

With  proper  manipulation  of  the  con- 
trols the  two  sets  of  pulses,  received  .nul 
(  F),  are  stopped  on  the  lower  trace  and 
(F)  varied  until  the  two  appear  as  in 
the  figure.  All  the  operations  up  to  now 
are  conducted  with  the  receiver  connec- 
tions as  in  Fig.  (3),  but  in  the  next 
step  of  the  operation  a  different  inter- 
val connection  causes  the  pulses  (F)  to 
be  used  as  sweep  voltages.  Since  the 
two  pulses  (received  and  F)  were  made 
to  "line  up,"  the  (F)  pulses  will  now 
spread  the  \icinit\'  of  the  received  pulses. 

The  delay  circuit  producing  (F) 
pulses  is  now  carefulh'  adjusted  imtil 
the  two  received  pulses  line  up  one 
above  the  other.  It  is  insured  at  this 
point  that  the  time  difference  between 
the  (F)  pulses  and  the  received  pulses 
is  the  same  within  five  microseconds. 
To  reduce  the  possible  error  to  one 
microsecond,  the  voltage  which  was  caus- 
ing trace  separation  is  removed,  and  the 
two  traces  coincide.  The  leading  edges 
of  the  received  pulses  are  superimposed. 
As  previously  stated,  at  this  point  the 
pulses  (P")  are  exactly  separated  by  the 
same  time  difference  that  the  received 
pulses  were,  and  there  is  no  longer  need 
for  the  received  pulses.  The  radio  re- 
ceiver  is   consequently   disconnected. 

In  the  next  and  final  step  of  opera- 
tion the  pidses  (F)  are  displayed  on  the 
screen  along  with  standard  pulses  from 
the  timer  and  the  time  difference  read 
directly.  It  is  possible  to  obtain  a  series 
of  standard  pulses  from  the  various 
stages  of  the  timer  separated  by  10, 
50,  100,  or  1000  microseconds.  This 
makes  possible  readings  of  down  to  one 
microsecond,  with  proper  interpolation. 
An  example  of  an  actual  reading  would 
lie  in  the  order  of  four  figures,  such 
as  —  7263  microseconds. 

The   Loran    Transmitter 

Yhv  only  requirement  of  the  Loran 
transmitting  installation  is  to  provide 
accurately  spaced  pulses  of  short  dura- 
tion (40  microseconds),  at  carrier  fre- 
quencies of  from  1700  KC  to  2000  KC. 
This  it  does  with  such  accuracy,  that 
the  accumulated  error  over  a  period  of 
(Continued  on  Page  22) 
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Time  and  time  again,  in  today's  in- 
dustrial world,  so  competitive  and  so 
\ast  with  opportunity  for  young  engi- 
neers, I  see  the  men  who  are  able  to 
express  themselves  in  clear,  forceful 
English  forging  ahead  of  their  engi- 
neering associates  who  have  not  been 
trained    to   write   and    speak    effectively. 

In  mv  opinion,  recognition  of  this 
fact  is  critical  to  yoinig  engineers  pre- 
paring themselves  to  enter  this  business 
arena  of  reports,  letters,  meetings  and 
telephoning  in  which  there  is  never 
enough  time.  Non-engineers  are  no 
longer  impressed  by  "engineeringese." 
They  must  have  it  written  or  spoken  in 
plain  English  —  clear  and  straight  to 
the  point. 

Take  reports!  It  might  almost  be 
said  that  modern  industry  is  run  by 
them.  At  least  it  is  certain  that  the 
engineer  had  better  be  able  to  prepare 
reports,  and  in  wide  variety.  He  will 
be  reporting  continuously  on  the  job 
just  completed,  on  the  way  he  estimates 
to  do  the  next  job,  and  then  he  will 
step  forward  into  creative  engineering 
in  reporting  his  research  on  and  rec- 
ommendations for  new  projects  which 
are  to  further  the  success  of  his  com- 
pany  and    himself. 

Reports  Essential 

Industry  relies  upon  reports,  in  the 
field,  where  the  simpler  forms  of  labor 
and  material  are  involved  ;  and  the\  be- 
come progressively  more  vital  to  the 
success  of  the  business,  until  they  are 
finally  relied  upon  b\-  management  in 
formulating  the  \er\  financial  and  op- 
erating policies  of  the  firm.  It  is.  there- 
fore, far  more  than  desirable;  it  is 
essential,  that  all  members  of  the  super- 
vising staft  on  an  organization  be  adept 
at  report  writing.  I  can  give  assurance 
that  the  younger  supervisors  in  a  com- 
pany very  soon  become  known  by  the 
reports  they  prepare  and  .send  "up- 
stairs." In  iny  experience,  this  includes 
engineers   particularly. 

As  an  example  of  the  necessit\  for 
relying   upon    well    written    reports,    the 
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company  which  I  serve  is  adequate.  The 
International  Telephone  and  Telegraph 
Corporation  controls  and  manages  sub- 
sidiary an,i  associated  companies  con- 
ducting telephone,  telegraph,  cable,  and 
radio  manufacturing  and  operating  serv- 
ices throughout  the  world.  To  our  head- 
quarters in  New  York  City  come  the 
reports  from  the  engineering,  financial 
and  operating  executives  of  the  subsidi- 
aries in  all  parts  of  the  world.  Here 
the.se  reports  are  analyzed,  classified  and 
compiled  into  the  general  reports  which 
furnish  the  information  by  which  the 
executives  of  the  Corporation  determine 


Disraeli  once  said:  "The  art  of  con- 
versation consists  of  two  fine  quali- 
ties. You  must  originate  and  you 
must  sympathize.  You  must  posses, 
at  the  same  time,  the  habit  of 
communicating  and  the  habit  of 
listening.  The  union  of  the  two  is 
rather  irresistible." 


their  financial  and  operating  policies  and 
approve,  alter,  or  reject  engineering 
plans. 

Hy  each  of  these  reports  men  are 
judged.  They  are  judged  by  the  efficac\- 
of  the  operations  reported.  They  are 
judged  also  by  the  manner  in  which  the 
leports  are  written.  .Many  of  these  men 
are  known  best  to  the  high  executives 
of  the  corporation  in  New  York  by 
what  they  put  on  paper.  Some  of  them 
are  known  only  by  their  business  writ- 
ing. 

In  the  I.  T.  &  T.  .system  ajul  in  all 
of  industry  there,  of  course,  has  never 
been  a  time  when  engineering  reports 
and  plans  were  more  important  th;m 
now  when  we  are  all  reconverting,  re- 
constructing and  readapting  after  six 
years  of  world  war.  The  next  ten  years 
will  depend  heavily  upon  engineers  — 
engineers  with  ideas  and  the  knack  of 
selling  them  with  the  gift  of  "gab"  in 
writing  or  by  mouth.  Already,  since  the 
cnii  of  the  war,   1   kjiow  of  an  engineer- 


ing reputation  which  has  been  \ery 
favorably  born  and  se\eral  which  have 
been  greatly  enhanced  by  reports  giving 
clever  engineering  approaches  to  cer- 
tain of  our  post-war  opportuiuties. 

In  discu,s.sing  reports,  particularly  en- 
gineering reports,  I  speak  from  experi- 
ence. In  35  years  in  the  engineering 
and  operating  side  of  business  I  have 
spent  much  of  my  time  in  the  prepa- 
ration of  reports  or  in  the  study  of  re- 
ports brought  to  my  attention,  and  I 
feel  urged  to  offer  to  the  student  engi- 
neer some  hints  to  what  industry  is 
going  to   expect  of  him   in  this  line! 

Techniques  of  Good  Reports 

To  begin  with,  one  must  ne\er  de- 
pend upon  information,  either  in  one's 
head  or  el.sewhere,  which  could  be  chal- 
lenged on  fundamental  knowledge  of 
the  subject.  A  serious  situation  often 
ari.ses  when  a  supervi.sor  assigns  the 
writing  of  a  report  to  a  subordinate 
who  is  not  qualified  for  the  task.  The 
supervisor  may  forward  to  higher  ex- 
ecutives the  substance  of  such  a  report, 
thus  assuming  responsibility  for  it,  later 
to  find  that  he  has  been  guilty  of  sub- 
mitting worthless,  faults  or  incomplete 
information.  Such  things  are  costly  to 
building  careers! 

The  engineer  must  have  the  ability 
to  express  himself  .so  clearly  that  mate- 
rial he  prepares  may  be  forwarded  to 
the  big  boss  who  may  be  a  financier  or 
a  law\er,  or  a  graduate  of  the  university 
of  hard  knocks.  He  nuist  provide,  in  a 
quickly  assimilable  style,  the  precise  in- 
formation the  management  wants.  And 
how  does  he  always  contrive  to  know 
what  this  is?  He  makes  certain  before 
he  sets  down  a  word,  exactly  to  what 
use  his  report  is  to  be  put. 

Before  a  word  is  written  on  the  final 
draft  of  a  report,  its  effectiveness  will 
have  been  determined  by  the  plan  of 
arrangement  of  the  ideas.  The  purpose 
of  the  report  should  be  stated  in  the 
opening  paragraph,  along  with  a  ref- 
erence to  the  findings.  There  is  no  time 
in  business  today  to  unravel  written 
nnsteries.  Get  to  the  point!  The  sup- 
( Continued   on    Page    14) 
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I.A.S. 

The  sniiliMit  branch  ot  thi-  Institute 
ot  the  Aeronautical  Sciences  was  fornied 
during  the  late  months  of  1945,  and 
since  then  regular  monthly  meetings 
have  been  held  the  first  Wednesday  eve- 
ning of  each  month,  (^n  January  3  the 
first  organization  meeting  of  the  year 
was  held  at  which  time  the  following 
officers  were  elected : 

Chairman  —  Leland  C.  Schubert. 

Vice  Chairman  —  Allen  I.  Ornisbee. 

Sec-Treasurer — Donald  Svvanson. 

Prof.  Robert  VV.  McCloy.  formerly 
faculty  advisor  of  the  student  branch 
at  the  University  of  Kansas,  was  ap- 
pointed honorary  chairman. 

-Many  interesting  programs  were  pre- 
sented to  members  of  the  student  branch 
during  the  spring  semester.  Two  films, 
"Construction  of  the  Light  Airplane" 
and  "Lightning  P-.iS,"  were  shown  at 
the  organizational  meeting.  Prof.  H.  S. 
Stilhveli,  head  of  the  Aeronautical  En- 
gineering Department,  spoke  on  "Aero- 
nautical Kngiiieering  at  the  L'niversity 
of   Illinois"  at  the  second   meeting. 

On  March  20  a  combined  technical 
and  business  meeting  attended  by  250 
members  and  guests  was  held  in  the 
Electrical  Engineering  Laboratory  with 
Mr.  Robert  Heckman  representing  the 
Allison  Division,  (u'neral  Motors  Cor- 
poration, as  the  main  speaker.  Mr. 
Beckman  demonstrated  the  earliest  the- 
ories of  jet  propulsion  by  using  colored 
slides  and  models  of  cars  and  airplanes 
propelled  by  escaping  carbon  dioxide 
from  small  cyli'idcis.  His  talk  was  con- 
cluded with  a  discussicn  of  recent  de- 
velopments in  ji  t  engines. 

Professor  McCloy  addressed  the 
fourth  meeting  telling  of  his  trip  to 
Cleveland,  Ohio,  and  visit  to  the  Air- 
craft Engine  Research  Laboratories  of 
the  National  Advisory  Committee  for 
Aeronautics.  He  explained  in  detail 
and  illustrated  by  drawings  the  prob- 
lems being  investigated  at  that  time  by 
N.A.C.A.  His  talk  was  preceded  by  a 
film  entitled  "Smoke  Streams,"  illus- 
trating the  two-dimensional  How  of  air 
about  an  airfoil  at  ilifierent  angles  of 
attack. 

Dr.  Paul  V.  Faragher,  representing 
the  Aluminum  Company  of  America, 
spoke  on  "Recent  Developments  in 
High-Strength  Alumiinim  Alloys"  at  a 
joint  meeting  with  the  Mineral  Indus- 
tries Societv  held  in  ,>1S  Engineering 
Hall,  May   1. 


Hecause  of  the  large  number  of  Aero- 
nautical Engineering  students  atteniling 
summer  school,  it  was  decided  to  holii 
regular  meetings  during  this  term.  At 
the  first  meeting  of  the  term  held  in 
(iregory  Hall,  the  following  officers 
were  electeil : 

Chairman  —  (George  Zanotti. 

V^ice  Chairman  —  Norman  Maxwell. 

Sec-Treasurer — Vernon  Netherton. 

The  business  meeting  was  followed 
by  the  showing  of  three  colored  pic- 
tures featuring  Bell  Aircraft,  two  illus- 
trating the  Bell  Helicopter  and  the 
other,   the   Bell  jet-propelled   P-59. 

Dr.  L.  A.  Bryan,  director  of  the  Illi- 
nois Institute  of  Aeronautics,  spoke  to 
the  stuiient  branch  on  July  10  describ- 
ing the  functions  of  his  organization 
and  its  relationship  to  Aeronautical  En- 
gineering students. 

At  a  joint  meeting  sponsored  by 
A.S.M.E.,  Institute  of  Aeronautics,  the 
(iraduate  School,  and  the  I.A.S.,  pre- 
sented Mr.  Kronfeld  with  a  talk  en- 
titled "(jliding  and  Soaring  —  The  Ro- 
mance of  Motorless  Flight."  The  stu- 
dent branch  decided  to  organize  a  glider 
club  with  Professor  Stillwell  acting  as 


advisor.  The  first  aim  of  the  club  is  to 
construct  a  primary  trainer  glider  and 
riien  to  continue  to  the  more  advanced 
designs. 

Allen  1.  ( )rnisbce,  recipient  of  the 
Student  Branch  Scholastic  Award,  ad- 
dressed the  meeting  held  September  11, 
leporting  on  "The  Jet  Propeller  at  the 
Lniversity  of  Illinois."  Professor  Krsy- 
obioci  was  introduced  to  the  student 
branch  at  this  time  and  commented  on 
tile  subject  being  discussed. 

The  fall  program  of  the  I.A.S.  is 
now  progressing  with  the  following  hav- 
ing been  elected  to  office: 

Chairman  —  Vernon   Netherton. 
Vice  Chairman  —  Donald  Swanson. 
Secretary-Treasurer — Charles  Kelber. 

The  student  branch  of  the  Institute 
of  the  Aeronautical  Sciences  here  at  the 
L  niversity  is  formed  for  the  purpose  of 
advancement  a  n  d  dissemination  of 
knowledge  of  the  theory  and  practice 
of  the  aeronautical  sciences,  the  provi- 
sion to  the  students  of  the  opportunity 
to  become  acquainted  with  the  person- 
nel and  activities  of  the  national  organi- 
zation of  I.A.S.  and  the  encouraging 
of  professional  consciousness  and  fellow- 
ship. 

A.S.A.E. 

The  Lniversity  of  Illinois'  student 
branch  of  the  American  Society  of 
Agricultural  Engineers,  inactive  since 
1942,  is  reorganizing  this  fall.  The 
present  officers,  Allen  Thompson,  presi- 
dent ;  Leo  Stoeber,  vice  president ;  Nor- 
man Slack,  treasurer,  and  Mrs.  Barbara 
(Continued  on  Page  28) 
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Chemical  Engineering 


liulustiN  lia^  an  ever  increasing  de- 
mand tor  skilled  men  while  the  supply 
is  decreasing.  Management  is  confront- 
ed with  a  problem  of  great  scope  and 
importance.  Since  fewer  people  will  be 
available  to  do  the  work,  mechaniza- 
tion is  the  keynote  and  the  conversion 
of  batch  processing  to  continuous  proc- 
essing is   under  way. 

The  Chemical  Engineer  has  an  im- 
portant part  to  play  in  industry's  recon- 
version. Projects  dropped  because  of  the 


Because  World  War  II  interrupted 
the  training  of  thousands  of  engi- 
neers of  chemists,  industry  is  fac- 
ing a  critical  shortage  of  men  able 
to  solve  technical  problems  of 
reconversion.  Nonetheless,  liberal- 
izing the  education  of  "men  of 
science"  is  deemed  a  necessary 
part  of  every  college  man's  educa- 
tion. Here  are  plans  for  a  five-year 
course  in  Chemical  Engineering 
which  shows  this  trend. 


war  must  be  started  again  and  prob- 
lems arising  from  the  war  must  also 
be  solved. 

The  function  of  a  Chemical  Engi- 
neer may  be  design,  control,  adminis- 
tration, or  research.  Design  is  an  impor- 
tant part  of  any  plant  since  it  is  this 
factor  which  makes  the  production  of  a 
product  possible.  A  recent  example  of 
engineering  design  concerns  the  atomic 
bomb  project.  The  design  and  operation 
of  the  diffusion  unit  for  isotopic  separa- 
tion at  Oak  Ridge  was  one  of  the  con- 
trolling factors  in  the  making  of  the 
atomic  bomb. 

Control  is  also  an  important  factor. 
1  he  diffusion  unit  for  the  isotopic  sepa- 
ration of  uranium  is  worthless  without 
rigid  control.  The  production  of  gaso- 
line must  be  closely  contiolled  in  order 
that  side  streams  will  not  pile  up  or 
that  expensive  reHuxing  is  not  cairied 
out  for  the  purpose  of  making  the  proc- 
ess continuous.  In  fact,  every  process 
to  a  greater  or  lesser  degree  must  be 
controlled. 

Many  Chemical  Engineers  work  in 
the  administrative  positions  of  phuu 
supervisors,     foremen     of     technical     de- 
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partments,  and  teachers.  Administrati\e 
positions  are  in  general  the  highest  paid 
jobs  in  the  profession. 

Theoretical  research  workers  examine 
the  basic  ideas  of  the  science.  The  study 
of  film  coefficients,  streamline  flow,  and 
different  types  of  packing  for  columns 
are  examples  of  topics  studied.  Research 
workers  in  industry  generally  study 
topics  directly  related  to  that  industry. 
Industrial  research  and  development  in- 
cludes investigation  of  better  raw  ma- 
terials, possible  use  of  cheaper  materials, 
iniproxement  in  the  product  with  new 
uses  and  a  broader  market,  less  spoilage, 
manufacture  of  by-products  from  w'aste, 
improved  packaging,  better  design,  or 
an   entirely  new  product. 

The  percentage  distribution  of  Chem- 
ical Engineers  by  occupational  status  is 
as  follows: 

Design    3.1 

Production     21.7 

Development     15.1 

Analysis  and  Testing  

Administration  Technical    ....  27.2 

Teaching    Secondary    Schools 

Teaching  College    or 

University    

Research  in  Basic  Science 

Research  Industrial  11.4 

Technical   Service   6.2 

All    Other    12.S 

TOTAL   100.0 

Administration,  production,  develop 
ment,  and  industrial  research  account 
for  75.9  per  cent  of  the  engineers.  Em- 
ployers of  the.se  engineers  for  the  \ear 
I'Hl  and  1943  are  listed  below. 
Source  of  Employment      1941    l')4,-! 

Public   Authorities 

Federal   ( io\ernment  3.2     4.9 

State,   County,   and 

.Municipal   2.9      1.5 

Other    Public   0.5      1.0 

Subtotal    Public 

-Authorities    ().6      7.4 

Non-public 

Educational      Inritutions    2.4      1.5 

Manufacturing 

\uy.n\    5.6  3.2 

Textiles  1.6  l.() 

Paper,   Allied    Products....   4.9  4.4 


Paints,  Varnishes,  Colors  5.4  4.2 
Miscellaneous  Chemical 

Industries    30.9  32.?> 

Petroleum  and  Coal 

Products    17.2  17.1 

Rubber   Products  4.1  4.5 

Other  Manufacturing  ....14.3  15.6 

Subtotal  Mfg 82.0  82.9 

Other    Private 

Organizations  4.7  4.3 

Other  Xon-public 4.3  3.8 

Subtotal,  Non-public  ....93.4  92.5 
Retired,   Unemployed,  or 

Direct   Relief 0.1 

TOTAL  PCT 100.0  100.0 

The  shortage  of  skilled  manpower  is 
felt  by  all  the  chemical  industries.  It 
is  likely  to  be  three  to  five  years  before 
the  normal  flow  of  college  graduates 
can  be  expected.  There  are  reasons  for 
such  a  gloomx'  outlook.  Technical  train- 
ing is  suffering  more  than  any  other 
division  of  university  work.  Students 
seeking  complete  scientific  training  are 
pushed  aside  by  the  mountainous  growth 
of  students  available  for  non-technical 
training  but  not  qualified  for  engineer- 
ing curricula.  Then,  too.   facilities  have 


Separation  of  potassium  pcrchlorate  from 
mother  liejuor  occurs  by  use  of  crystal- 
izer  overhead  and  Tolhurst  Centrifugal 
in  foreground. 
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been  depleted  by  war  projects,  some  of 
which  have  not  been  entirely  eliminated. 
Many  educators  have  fouiul  permanent 
interest   in   wartime   projects. 

Discussions  of  the  best  and  quickest 
way  to  produce  technically  trained  men 
are  heard  everywhere.  The  trend  in 
eastern  schools  at  present  is  towanl  lib- 
eralization of  engineering  curricula  and 
the  lengthening  of  the  curricula  to  ID 
semesters  of  undergraduate  work.  .A 
noted  proponent  of  liberal  education, 
Mark  Van  Doran,  says,  "The  medium 
of  liberal  education  is  that  portion  of 
the  past  which  is  always  present.  It 
consists  of  the  liberal  arts,  literary  and 
mathematical,  b  e  c  a  u  s  e  they  control 
thinking  whenever  thinking  is  done." 
He  goes  on  to  say,  "If  this  is  true,  the 
curriculum  for  any  college  may  be  sim- 
ply described.  The  four  years  of  every 
student  will  be  devoted  to  two  prin- 
cipal and  simultaneous  activities:  learn- 
ing the  arts  of  investigation,  discovery, 
criticism,  and  communication,  and 
achieving  at  first  hand  an  acquaintance 
with  the  original  books,  the  unkillable 
classics,  in  which  these  nu'racles  have 
happened." 

Some  educators  believe  that  the  "un- 
killable classics"  of  the  ancient  world. 
Latin,  Greek,  and  the  ideas  of  philo- 
sophers of  all  ages  are  indispensible  to 
modern  education.  The  study  of  human- 
ities, languages,  social  ideas,  and  his- 
tory is  a  necessity.  Education  should  be 
purely  theoretical  according  to  their 
concept  of  the  truly  educated  person, 
involving  only  a  training  of  the  intel- 
lect, but  lea\ing  the  indiviilual  helpless 
from  a  mechanical  point  of  view. 

Many  prominent  men  and  educators 
during  the  war  adopted  the  idea  that 
education  .should  be  undertaken  only  as 
a  benefit  to  mankind.  The  differenc- 
between  civilization  and  barbarism  is  a 
measure  of  education.  The  ability  to 
cooperate  with  one  another  in  bettering 
the  world  as  a  place  within  which  to 
live  is  the  ultimate  goal.  This  is  gen- 
erally interpreted  to  mean  that  the  per- 
fection of  mechanical  devices  to  shorten 
the  individual's  working  hours,  and  co- 
operation with  other  people  engaged  in 
the  same  work,  is  the  major  concern. 

With  this  postulate  in  mind,  Chryslti 
Corporation,  working  with  midwestern 
universities,  organized  a  technical  train- 
ing program  for  teachers  with  Ford 
Motor  Company  following  the  exam- 
ple. Some  high  schools,  technical  schools, 
and  universities  have  orgaiuzed  pro- 
grains  of  "learn  by  doing"  in  conjunc- 
tion with  industry.  In  these  programs, 
the  student  spends  half  of  his  time  in 
the  shop  and  the  other  half  in  the 
classroom  learning  the  theorv  of  shop 
practice.  This  program  leaves  the  indi- 
vidual bare  of  purely  intellectual  ideas, 
history,  sociology,  and  languages. 

The  Department  of  Chemical  Engi- 
neering,   recognizing    that    the    student 
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must  be  trained  to  know  and  appreciate 
the  industrial  perspective,  has  altered 
the  curriculum  to  include  subjects  to 
better  prepare  the  student  for  an  indus- 
trial position.  Furthermore,  the  depart- 
ment recognized  that  an  engineer  is  pri- 
marily a  citizen  and  human  being.  With 
tiiis  fact  in  mind,  hinnanities  were  intro- 
duced into  the  schedule  to  bro.iden  the 
sci)|ic  of  k'arning  and  make  the  engineer 
a   well   balanced,  educated    citizen. 

The  Chemical  Engineer  must  work 
u  ith  eiu-rgy  and  material  balances,  phys- 
ical and  chemical  laws,  rates  of  reac- 
tion, and  thermodynamics.  A  thorough 
understanding  of  thermodynamics  and 
kinetics  thus  is  essential  in  studying 
their  application  to  such  unit  operations 
as  the  handling  of  liquids  and  gases, 
the  transfer  of  heat,  the  absorption  of 
gases,  extraction,  drying,  and  evapora- 
tion. The  student  is  required  to  .solve 
economic  problems  similar  to  those  en- 
countered in  industry.  To  do  the  job 
requires  an  integration  of  the  funda- 
mental laws  of  chemistry,  physics,  and 
mathematics,  together  with  a  knowledge 
of  mechanical  and  electrical  engineer- 
ing, engineering  drawing,  and  some  abil- 
ity to  absorb  technical  information  from 
articles  printed   in   foreign  languages. 

The  study  of  all  the  laws  of  engineer- 
ing and  humanities  needed  by  the  tech- 
nical industrial  worker  in  a  four  year 
curricidum  can  be  done  only  by  a  su- 
perior student  who  has  had  a  superior 
education  in  high  school.  Therefore,  an 
optional  five  year  curriculum  in  Chem- 
ical Engineering  is  being  offered.    How- 


ever, to  facilitate  the  training  of  vet- 
erans who  might  have  acquired  sufficient 
knowledge  and  aptitude,  a  four  year 
course  is  still  offered.  It  is  estimated 
that  perhaps  half  of  the  entering  fresh- 
men will  be  eligible  to  start  this  curricu- 
lum and  not  more  than  one-third  of 
those  who  finish  will  complete  the  work 
in  lour  years. 
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I-IRST  YEAR 
First   Semester 
8a — Inorganic   and   Qualitativ 


Math.   10a — Freshman   Matheniati< 
German,  French,   or  Russian 
Rhet.  1— Rhetoric  and  Composition 
Physical   Education 
Military  Science  (for  Men) 

Total 

Second  Semester 
Cheni,    81) — Inorganic  Chemistry  ami 

Qualitative    Analysis 
Math.    10b — Freshman    Mathematics 
German,  French,  or  Russian 
Rhet.   2 — Rhetoric   and   Composition 
Hygiene 

IMivsical  Education 
Military  Science  (for  Men) 

Total 

SECOND  YEAR 
First  Semester 
(hem.  24 — Quantitative  Analysis 
Math.   8a — Differential   Calcidus 
I'hysics   la — General   Physics 
Physics   ia — Physics   I^ahoratory 
G.E.D.   6 — Elements  of   Drawing 
Physical    Education 
Military   Science   (for  Meni 


(Continued  on  Page  20) 


One  section  of  the  distillation   building  showing   tlie   clilorobenzene  stills. 
Duplicate  pumps  a.ssure  continuous  operation. 
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DR.  L.  F.  AUDRIETH 

Dr.  Audiicth  was  born  in  Vienna, 
Austria,  coming:  to  this  country  with 
his  parents  at  the  age  of  two.  He  was 
graduated  from  Colgate  University  with 
the  Degree  of  Bachelor  of  Science.  His 
graduate  studies  were  carried  out  at 
Cornell  University  where  he  received 
the  Doctrate  degree  in  1926,  majoring 
in  Inorganic  Chemistry.  He  spent  the 
following  two  years  at  Cornell  as  a 
post-doctorate  fellow,  continuing  his  re- 
searches in  nitrogen  chemistry  under 
the  late  Prof.  A..  W.  Browne.  He  has 
been  a  member  of  the  faculty  of  the 
Department  of  Chemistry  of  the  Uni- 
versity of  Illinois  since  1928.  This  pe- 
riod of  academic  activity  at  Illinois  has 
been  interrupted  on  two  occasions,  first, 
in  19.11-32,  when  he  was  awarded  a 
National    Research    Fellowship    to    con- 


I)R.  L.  F.   AUDRIETH 

tiiiue  his  studies  on  non-aqueous  solvents 
as  media  for  chemical  reactions  with 
th;-  famed  Prof.  Paul  Walden,  then 
diiector  of  the  Chemisches  Institute  of 
the  Universit)'  of  Rostock,  and  more  re- 
centh',  when  called  to  active  duty  as  a 
reserve  officer  wath  the  Ordnance  De- 
partment of  the  U.  S.  Army.  Prior  to 
his  military  service,  Dr.  Audrieth  served 
as  an  official  investigator  with  Division 
10  of  the  X.D.R.C. 

Dr.    Audrieth    was    called    to     fulfill 


his  obligations  as  a  reserve  officer  in 
September,  1942,  and  assigned  to  the 
Ordnance  Department's  Ammunition 
Research  and  Development  center  at 
Picatinny  Arsenal  where  he  served  as 
military  chief  of  the  Research  Di\ision. 
His  activities  included  both  administra- 
tive and  over-all  research  direction  of 
a  large  group  of  chemists,  physicists, 
and  plastics  engineers  engaged  in  devel- 
oping and  evaluating  such  explosive's 
components  of  ammunition  as  artillerx 
and  rocket  powders,  high  explosives, 
primers,  detonators,  pyrotechnic  items, 
as  well  as  plastics,  adhesives,  and  coat- 
ings employed  in  ammunition.  In  July, 
1945,  he  was  reassigned  for  duty  with 
the  University  Training  Command,  the 
G.I.  University  in  Florence,  Italy, 
where  he  served  as  instructor  in  Chem- 
istry and  head  of  the  Department  of 
Physical  Sciences.  He  returned  to  the 
United  States  in  January,  1946,  to  re- 
sume his  civilian  academic  position  as 
associate  professor  of  chemistry  at  the 
Uiu'versity  of  Illinois. 

Dr.  Audrieth  is  one  of  the  founders 
of  Inorganic  Syntheses  and  at  present, 
editor-in-chief  of  the  editorial  board. 
He  was  national  editor  of  the  Register 
of  Phi  Lambda  Upsilon  from  1938 
until  1942,  when  he  resigned  to  enter 
the  military  service.  He  was  recently 
elected  national  vice  president.  He  is 
a  contributor  to  the  forthcoming  edition 
of  the  Encyclopaedia  Britannica.  At 
present  he  is  in  charge  of  a  group  of 
scientists  doing  research  work  on  jet 
inopulsion  fuels. 

Dr.  Audrieth  has  long  been  a  lover  of 
;C()od  music,  having  played  the  \iolin  in 
the  college  orchestra.  He  also  composed 
the  music  for  the  official  Arm\-  Ord- 
n.ince  Department  song,  "Ordnance 
Cannon  March."  He.  Prof.  (].  L.  Clark 
and  Prof.  Kubitz  are  planning  to  or- 
ganize a  string  quartet  as  a  hobby.  His 
other  hobbies  are  golf  and  fishing. 

Dr.  Audrieth  is  a  member  of  the 
.American  Chemical  Society,  the  Illinois 
Academy  of  Sciences,  the  Army  Ord- 
nance .Association,  Sigma  Nu,  Alpha 
Chi  Sigma,  Phi  Lambda  Upsilon,  Sigma 
Xi,  Phi  Beta  Kappa,  Phi  Kappa  Phi, 
Sigma  Oamma  Lpsilon,  and  Phi  .Mu 
Alpha. 


PROFESSOR  A.  I.  ANDREWS 

One  of  the  most  notable  members  of 
the  University  of  Illinois  faculty  is 
Prof.  A.  I.  Andrews,  head  of  the  De- 
partment of  Ceramic  Engineering. 
Though  it  woidd  be  impossible  to  de- 
termine the  exact  debt  which  modern 
society  owes  to  Professor  Andrews  for 
his  voluminous  work  in  the  ceramic  in- 
dustry, it  Is  certain  that  his  research, 
his  work  as  expert  consultant  with  gov- 
ernmental and  industrial  activities  in 
the  ceramics  field,  and  his  many  publi- 
cations covering  aspects  of  this  field 
have    contributed    a    great    deal    to    the 


Electric  Drill  Versatile 

An  electric  ilrill  also  can  be  used  to 
churn  butter,  sand  wood  and  metal, 
wind  small  springs  or  twist  wire. 


PROF.  A.  I.  ANDREWS 

ceramic  inchistrv  and  so,  indirecth,  to 
man\'  other  fields. 

Professor  Andrews  hails  from  Osh- 
kosh,  Wisconsin.  He  entered  the  I  ni- 
versity  of  Wisconsin  in  1915.  His  edu- 
cation was  interrupted  for  a  year  while 
he  served  in  the  U.  S.  Naval  Reserve 
Foice  as  an  ensign.  Me  reentered  the 
L'.  of  Wisconsin  in  1919  and  went  on  to 
receive  his  B.S.  and  M.S.  in  Chemistry. 
A  short  time  later  he  entered  Ohio  State 
University  where  he  became  interested 
in  Ceramic  Engineering.  It  was  at  this 
university  that  he  received  his  Ph.D. 
After  a  year  as  professor  of  Ceramic 
Engineering  at  Alfred  University,  an 
important  ceramic  school  located  in 
.New  York,  he  came  to  the  Universit\- 
of  Illinois  and  served  on  the  faculty  as 
assistant  professor,  associate  professor, 
and  professor  of  Ceramic  Engineering 
and  is  now  the  head  of  the  Department 
of  Ceramic  Engineering  of  the  L  ni- 
\ersity. 

Professor  Andrews  has  spent  his  sum- 
mer months  as  special  research  consult- 
( Continued  on  Page  26) 
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HOI?  SCHLHHUHHK 

One  of  the  many  Peoria  representa- 
tives on  the  University  of  Illinois  cam- 
pus is  23-year-oI<l    Hob   Sihlehubcr. 

Bob  went  to  Spauldiii^  Institute  In 
Peoria  aiui  showed  an  interest  in  pub- 
lications including!:  the  institute  year- 
book. Track  and  dancing  were  also 
given  his  attention. 

After    graduating    from    high    school, 


BOB  SCHLKlllHIK 

tiie  chief  aim  of  whicli  was  college 
preparation.  Hob  spent  a  summer  work- 
ing on  farm  products  at  the  government 
Regional    Research    Laboratory. 

In  the  fall  of  1943,  after  one  year 
at  Hradley  Tech  in  Peoria,  Bob  entered 
the  University  of  Illinois  as  a  freshman 
in  chemical  engineering.  One  year  of 
Ch.E.  and  four  of  mechanical  were  to 
see  Hob  graduate  in  June,  1946,  with 
his  degree  in   Mechanical   Engineering. 

Time  spent  as  a  member  of  the  Illi- 
nois Technograph  staff  and  as  a  member 
of  the  Newman  Club,  along  with  a 
liking  for  college  sports  rounded  out 
his  extra-curricular  activities. 

As  with  quite  a  few  others,  the  li- 
brary loses  its  attractiveness  on  Friday 
and  Saturday  nights  to  Prehn's,  and 
throughout  the  week  to  tennis  and  golf. 

Hob,  now  a  part-time  instructor  in 
(r.K.I).,  is  working  for  an  electrical 
engineering  degree — his  interest  in   the 


latter  leaning  tow;irds  the  lichl  (it  elec- 
tronics. 

His  other  extra-ciuricular  activities 
include  the  A.S..M.K.,  A.I.E.K.,  and 
I.R.K. 

When  Hob's  college  days  are  behind 
him,  he  hopes  to  enter  the  held  of  in- 
dustrial engineering. 

JIM  BECKER 

The  law  profe.ssion  lost  a  good  man 
when  Jim  Becker  decided  to  transfei' 
to  I^lectrical  Engineering.  Jim,  an  elec- 
tronics man,  plans  to  graduate  in  I'eb- 
ruary. 

Jim  originalK  conies  fiiim  Ohio 
where  he  lived,  except  for  one  \ear  in 
X'Irginia.  until  he  was  12  years  old. 
His  fanu'K  moved  to  Oak  Park,  Illinois. 
Jim  lived  a  pretty  active  life  in  high 
school.  He  went  out  for  sports — football 
and  tennis;  activities — mainly  the  Radio 
Club;   and   women — he   loves   to   dance. 

Jim  spent  his  first  vear  of  college 
(1941-42)  at  the  University  of  Michi- 
gan as  a  law  student.  He  enlisted  in 
the  Army  Air  Corps  in  the  fall  of  1942 
anil      later    transferred      to     the    Signal 


JIM  BECKER 

Corps'  O.C.S.  .'\fter  his  discharge,  \\: 
worked  for  eight  months  splitting  his 
time  between  Mutual  Broadcasting 
Company    and     Radio     Manufacturing 


Engineers  in  Peoria.  He  worked  in 
the  Sales  and  Service  Division  of  each. 

Jim  came  to  the  University  of  Illi- 
nois in  the  fall  of  1944  and  registered 
in  the  Electrical  Engineering  curricu- 
lum. Besides  carrying  his  regular  work 
in  school,  he  announced  at  WILL, 
edited  the  Illinois  Technograph  in  194t- 
46,  acted  as  secretary  of  Eta  Kappa  Nu, 
and  was  active  in  A.I.E.E. 

Jim  took  the  matrimonial  plunge  in 
Jul\.  1944,  and  married  a  Lombard, 
Illinois,  girl  whom  he  met  at  the  Uni- 
\ersit\'   of    Michigan. 

A  blond,  5  feet,  10!/  inches,  good- 
natured  fellow,  Jim  is  reasonably  modest 
except  on  the  subject  of  the  grand 
slam  he  once  bid  and  made. 

Besides  playing  bridge,  Jim  includes 
among  his  hobbies,  playing  golf  with 
his  father-in-law,  operating  his  ham  rig, 
W9EDR,  and  eating  steaks  —  optimist. 
When  his  part-time  job  at  the  Electrical 
Engineering  Laboratory  permits,  he  also 
enjoys  taking  long  walks  in  the  Forestry 
with  his  wife. 

After  graduation  in  February,  Jim 
plans  to  continue  his  work  in  Sales  En- 
gineering. 


ENGLISH  .  .  . 

(Continued  from  Page  9) 

porting  facts  and  factors  should  follow 
in  logical  order  terminating  in  a  defi- 
mte  conclusion  which  is  either  a  con- 
clusive mass  of  evidence  or  the  writer's 
opinion  clearly  labeled  as  such. 

Brevity  is  so  important  that  I  make 
a  special  plea  to  our  future  engineers, 
in  behalf  of  harassed  management.  Brev- 
ity is  like  Freedom.  You  have  to  work 
actively  to  guard  it.  The  report  or  busi- 
ness letter  should  be  edited  so  that  not 
only  the  essential  thoughts  but  also  only 
the  essential  words  remain.  This  is  a 
most  careful  responsibility.  It  becomes 
regretable,  of  course,  if  the  omissions 
include  any  minor  detail  needed  to  give 
full  meaning  to  the  report.  Li  other 
words,  brevity  is  a  rich,  but  not  an 
easy,  skill.  It  is  worth  continuous  prac- 
tice. 

If  there  is  one  quality  which,  in  my 
estimation,  calls  for  more  care  than  all 
the  other  factors  in  business  writing, 
it  is  the  distinction  between  facts  and 
opinions.  W^e  find  statements  presented 
as  facts  which,  when  carefully  analyzed, 
are  reduced  to  hearsay  or  opinion.  On 
the  other  hand,  we  not  infrequently  find 
that  certain  important  facts  have  been 
omitted  from  a  piece  of  business  intelli- 
gence which  would  completely  alter  the 
findings  if  they  had  been  included.  I 
have  seen  carelessness  about  this  seri- 
ously threaten  the  most  important  pos- 
session a  man  in  business  can  have,  his 
integrity. 

(Continued  on    Page   18) 
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Cooking  handsets 
with  Radio  Waves 

After  \'-J  Day,  the  demand  for  tele- 
phone equipment  was  at  an  all-time 
high.  lotal  requirements  for  telephone 
handset  handles,  for  example,  were 
33  percent  above  the  highest  previous 
production  rate.  New  molding  presses 
would  not  be  available  for  many 
months.  It  was  up  to  Western  Electric 
engineers  to  find  a  way  to  make  these 
important  parts  tzi'ice  as  fast  as  they 
had  ever  been  made  before.  So  they 
called  on  wartime  experience  with 
electronic  pre-heating  of  plastics  — 
cooking  with  radio  waves. 

The  method  formerly  used  to  pro- 
duce the  handles  was  to  mold  granu- 
lar plastic  into  solid  handles  with 
conductor  wires  imbedded  in  them. 

In  the  new  method,  granular  plastic 
is  first  molded  mto  a  "pre-torm", 
about  the  size  and  shape  of  a  hockey 
puck.  These  forms  are  then  "cooked" 
or  heated  to  the  consistency  of  butter 
by  subjecting  them  to  high  frequency 
current— then  placed  in  molds  for  final 
shaping.  The  new  handles  have  hol- 
low cores  through  which  the  insulated 
conductors  are  pulled. 

This  method  doubles  the  output  of 
handles,  increases  strength  due  to 
more  uniform  heating,  improves  fin- 
ish, reduces  amount  of  material  used. 


Coaxial  Cable 
by  the  mile 

To  meet  future  needs  for  long  distance 
telephone  and  television  circuits,  the 
Bell  System  is  constructing  a  nation- 
wide network  of  coaxial  cable.  Ingen- 
ious machines  designed  by  Western 
Electric  engineers  are  now  turning 
out  coaxials  like  spaghetti. 

A  coaxial  unit  consists  of  a  copper 
wire  supported  centrally  in  a  copper 
tube  by  plastic  disc  insulators.  The 
copper  sheath  is  covered  by  two  lay- 
ers of  steel  tape. 

One  machine  punches  out  the  plas- 
tic discs.  A  second  machine  feeds  the 
discs  through  chutes  onto  wheels 
which  force  them  onto  the  wire  at  pre- 
cise intervals.  The  wire  then  travels 
through  mechanisms  which  notch  and 
form  the  copper  tape  around  it  and 
finally  apply  the  double  wrapping  of 
steel  tape. 

All  these  processes  are  carried  on 
continuously.  Copper  wire  goes  in  one 
end  of  the  machine— complete  coaxial 
units  come  out  the  other  end. 


A  cable  like  this,  with  eight  coaxial  units, 
can  carry  as  many  as  l-HO  telephone  mes- 
sages simultaneously— can  handle  television 
frequencies  up  to  2,  SOU,  001)  cycles  per  second. 


It  takes  17,000,000 

insulated  pieces 
to  make  one  part 

It  sounds  fantastic  —  but  it's  one  of 
the  unusual  feats  accomplished  by 
Western  Electric  engineers  in  pro- 
ducing compressed  powdered  cores 
for  inductance  coils  used  in  the  Bell 
Telephone  System. 

Thin  "overcoats"  of  an  insulating 
material  are  put  on  ez'crv  particle  of 
the  molybdenum -permalloy  powder 
of  which  the  cores  are  made.  1  be  par- 
ticles—averaging about  40  microns  or 
1  '2  thousandths  of  an  inch  in  diam- 
eter—are coated  with  a  minimum 
thickness  of  insulating  material  by 
precisely  controlled  mixing. 

The  resulting  film  has  to  meet  three 
major  re(|uirements:  It  must  not 
break  away  during  compression  and 
heat  treatment  of  the  core;  it  must 
isolate  the  particles  electrically  to 
reduce  eddy  current  loss;  it  must  re- 
main chemically  inert  throughout  the 
lifetime  of  the  magnetic  core. 

Developing  quantity  manufactur- 
ing processes  calling  for  scientifically 
controlled  laboratorv  precision,  is 
an  interesting  part  of  the  complex, 
high  quality  producti<in  job  for  which 
Western  Electric  has  long  been  noted. 


Manufacturing  telephone  and  radio  apparatus  for  the  Hell  System  is  Western  Electric's  primary  joh.  It  calls 
for  engineers  of  r.iany  kinds  —  electrical,  mechanical,  industrial,  chemical,  metallurgical  —  who  devise 
and  improve  machines  and  processes  for  large  scale  production  of  highest  quality  communications  equipment. 

Western  Electric 

7     T     X     A  UNIT   OF   THE   BELL   SYSTEM  SINCE  1882     7     T     V 
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Tilings  are  Tough  111  Over 


?? 


The  t;n't  tliat  rlic  wai'  is  oxer  fii\cs  us  no 
jiistitK'atiori  tor  t-xpcctiii};  an  imiiiciliatc  re- 
turn to  normalcy  in  seliools  and  colleges 
throughout  the  countr\.  At  the  pieseiit  time 
om-  L  niversit>'  has  the  largest  enrollment  it 
has  ever  had  before  in  its  history.  As  a  con- 
sequence ot  this  increased  enrollment,  it  has 
been  necessary,  h\  Herculean  effort  on  the 
part  ot  the  I  niversity  administration  and 
staff,  to  expand  all  classes  even  beyond  the 
point  of   discomfort. 

To  furtiier  complicate  matters,  much  of 
the  equipment  used  by  the  University  has 
been  in  need  of  replacement  for  several  years. 
Due  previously  to  the  war,  and  at  present  to 
material  shortages  and  large  demand,  it  has 
been  practically  impossible  to  procure  these 
replacements. 

Obviously,  since  replacements  have  been 
slow  in  arriving,  no  additional  equipment  is 
available  to  accommodate  the  needs  of  in- 
creased enrollment.  Even  if  this  new  eijuip- 
ment  were  available,  its  installation  would 
be  a  practical  impossibility  because  of  lack 
of  space  in  present  laboratories. 

The  lack  of  physical  equipment  is,  how- 
ever, not  the  only  factor  responsible  for  the 


conditions  uhicii  exist  toda\.  One  look  into 
any  of  our  overcrowded  cla.ssrooms  will  im- 
mediately establish  the  fact  that  the  teaching 
staff  is  too  small  to  cope  adequately  with  the 
large  number  of  students.  The  housing  situa- 
tion, with  which  we  are  all  too  familiar,  is 
one  of  the  major  factors  which  prevents  the 
University  from  obtaining  new  personnel.  Al- 
though many  of  the  younger  staff  members 
ha\e  returned  from  the  war,  the  major  por- 
tion of  oin-  instructors  are  older  men  who 
ha\e  been  serving  here  on  the  home  front  all 
during  the  war,  and  who,  in  many  cases,  have 
not   had   their  usual   vacations  since   1041. 

in  \iew  of  all  these  difficulties  over  which 
the  administration  has  no  control,  it  behooves 
us,  as  students,  to  recognize  the  situation  as 
it  is,  and  to  give  our  cheerful  cooperation  in 
all  of  our  University  activities.  Let  us  re- 
member that  this  cooperation  will  not  only 
be  of  help  to  the  staff,  but  that  it  will  greath 
facilitate  our  getting  the  maximum  benefit 
from  our  education.  Griping  in  the  armed 
ser\ices  was  the  accepted  thing,  but  here  at 
school,  it  only  adds  to  the  general  confusion 
and  discomfort.  Let  us  also  remember  that 
unnecessary  griping  only  causes  bad  feeling 
and   defeats  our  own  purposes. 


(»2n<l   Year 
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TcIliuii  pitiuici-aii-  liu[jir  cunliot  hi/  nultii  plus  lil, 


Teleran  -^^ radio  eyes  "for  blind  flying! 


Its  a  television  "information  please"  be- 
tween airplane  and  airport— with  the  pilot's 
questions  given  split-second  answers  on  a 
television  screen  mounted  in  the  cockpit. 

Teleran  (a  contraction  of  TELEvision  — 
fiadar  Air  A'avigation)  collects  all  of  the 
iiecessarv  information  on  the  ground  by 
radar,  and  then  instantlv  transmits  a  telc- 
\  ision  picture  of  the  assembled  data  to  the 
pilot  aloft  in  the  airplane. 

On  his  receiver  the  pilot  sees  a  picture 
showing  the  position  of  his  airplane  and  the 
position  of  all  other  aircraft  near  his  alti- 
tude, superimposed  upon  a  terrain  map 
complete  with  route  markings,  weather 
conditions  and  unmistakable  visual  instruc- 


tions. The  complex  problem  of  air  traffic 
control  is  well  handled  by  Teleran. 

Teleran— another  achievement  of  RCA— 
is  being  developed  \\'\\\\  Army  Air  Forces 
co-operation  by  RC.^  Laboratories  and  RCA 
Victor,  endless  sources  of  history-making 
developments  in  radio  and  electronics. 
They  are  also  your  assurance  that  anxj 
product  bearing  the  RCA  or  RCA  \'ictor 
monogram,  is  one  of  the  finest  instruments 
of  its  kind  science  has  vet  achieved. 


Radio  Corporation  of  America,  RCA  Building, 
Radio  City,  New  York  20  . . .  Listen  to  The 
RCA  Victor  Show,  Sundays,  2:00  P.  A/.,  East- 
ern Standard  Time,  over  the  NBC  Network. 


Instrument   Panel   of   the   Future. 

Tile  Teleran  indieator,  mounted 
in  a  cockpit,  simplifies  the  pilots 
job  by  showing  his  position  relative 
to  the  airport  and  to  other  planes  in 
tlie  \  icinity.  It  promises  to  become 
one  of  the  most  useful  develop- 
ments in  the  history  of  aviation. 


RADIO   CORPORATION  of  AMERICA 
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Aik  for  booklet  showinq  why 
theje  versotili?  machines  ore 
Accurate,    Efficient   and    Fust 


|B-S    Brown   i   Sha 


BROWN  &SHARPE 


Subscribe  To 


THE 

Technograph 


Send  $1.00  in  Stamps  or  Money  Order 
to 

"ILLINOIS  TECHNOGRAPH" 

213   Engineering  Hall 
Urbana,    III. 


ENGLISH  .  .  . 

(Continued  from  Page  14) 
A  report  may  show  a  consuniniatc 
knowledge  of  the  subject  and  it  may 
be  honest  and  brief.  It  may  also  be  Hat, 
lifeless  and  unimpressive  for  lack  of 
for,  (•fii/ncss.  The  business  writer  should 
approach  each  and  every  reporting  as- 
signment as  an  important  step  in  liis 
own  personal  success,  which  it  is.  If 
he  does  this,  he  will  put  In-tirt  into  his 
writing.  It  is  surprising  how  often  a 
strong  job  on  a  comparatively  minor 
assignment  will  attract  more  attention 
"up  the  line"  than  the  big  assignment 
when  the  "all  out"  effort  is  expected. 

The  choice  of  words,  the  grammatical 
construction  and  the  style  gained  by 
proper  education,  ceaseless  vocabulary 
building  and  constant  practice  in  writ- 
ing, are  the  tools  worth  mastering. 
Handled  by  one  man,  they  produce 
fancy  exhibitionism  and  confusion  to 
the  reader,  by  another  they  produce 
inadequacy  which  results  in  a  negative 
judgment  upon  the  writer  that  may  be 
completely  unfair  to  his  professional 
ability.  Handled  by  a  third  man,  words 
can  produce  clear,  brilliant  intelligence 
which  has  a  good  chance  of  inducing 
the  action  he  wants.  Believe  me,  it  is 
worth  while  in   the  third  category. 


Another  thing!  A  \oung  man  train- 
ing for  industry  had  better  be  able  to 
t;dk  effectively  with  or  without  warn- 
ing. Some  of  the  most  critical  oral 
reports  are  called  for  without  any 
warning  whatsoever.  They  come  when 
the  boss  asks  why,  what  and  when,  all 
of  a  sudden.  If  there  is  time  for  prepa- 
ration, prior  to  a  conference,  for  in- 
stance, logical  and  forceful  statements 
thought  out  in  advance  and  delivered 
with  poise,  make  lasting  impressions. 
The  smart  "junior,"  incidentally,  al- 
wa\s  anticipates  what  may  come  up  in 
a  forthcoming  meeting,  and  prepares 
himself  to  give  a  good  impromptu  ac- 
count of  himself  even  though  it  ma\' 
appear  unlikely  that  he  will  be  turned 
to   for  more  than  silence. 

I  have  seen  very  able  men,  when  con- 
fronted with  the  necessity  of  making  an 
oral  report,  wittiout  preparation,  not 
only  fail  to  put  across  their  ideas,  but 
do  themselves  great  injustice  tii rough 
lack  of  self -composure  and  want  of 
ability   to   express   themselves   clearly. 

1  cannot  emphasize  too  strongly  that 
weakness  in  preparation  for  clear,  force- 
ful written  and  oral  expression  is  a 
crippling  deficiency  wh.ich  I  have  seen 
in  the  college  prepared  industrial  re- 
cruit, and  more  especially  in   the  tech- 


nically trained  man  who  is  almost  al- 
ways so  much  more  deficient  in  this 
respect  than  his  academic  brother.  It 
seems  to  me  to  be  so  unnecessary,  so 
unfair   to   the  men. 

I  must  report  frankly  that  my  ex- 
perience and  observation  is  that,  in 
young  engineers,  this  deficiency  must 
be  laid  in  a  large  part  to  the  technical 
colleges.  In  spite  of  their  press  for  time, 
it  would  seem  that  the  obvious  remedy 
is  worthwhile.  This  remedy  would  ap- 
pear to  me  to  be  the  requirement  of 
a  moderate  amount  of  university  train- 
ing in  English  which  should  be  started 
preferably  in  the  freshman  year;  cer- 
tainly not  later  than  the  junior  year. 
Perhaps  even  a  four  semester  course  in 
report  writing  would  be  advisable. 

Perhaps  there  is  need,  again,  for  a 
little  closer  coordination  between  the 
liberal  arts  and  the  engineering  colleges 
of  the  universities  in  this  respect  so  that 
the  engineering  student  will  be  certain 
to  get  the  other  training  which  is  essen- 
tial to  him  if  he  is  to  make  good  on  his 
fine   technical  education. 


Power  Hours :  6  to  8  p.m. 

The  average  use  of  electricty  between 
6  and  8  p.  m.  roughly  equals  the  power 
used  in  the  other  22  hours. 
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To  avoid  damage 
from  Oxidation . . . 

protect  with  NITROGEN 


LINDE  Nitrogen  provides  an  ideal  means  of  protection 
against  oxidation  and  corrosion  by  air.  For  packaging 
dehydrated  foods;  for  dcaerating,  processing,  storing 
and  packaging  fats  and  oils  of  all  kinds;  or  for  pro- 
viding an  inert  atmosphere,  free  of  impnrities,  for  the 
complete  protection  of  practically  any  material  sus- 
ceptil)Ie  to  oxidation,  use  Linde  Nitrogen. 

LINDE  Nitrogen  is  99. T'^  pure,  but  is  also  available 
bone  dry  and  at  higher  purity  for  special  applica- 
tions. It  is  supplied  as  a  compressed  gas  in  cylinders 
containing  224  cu.  ft.  each,  or  in  bulk  in  tank-truck 
and  tank-car  lots  as  a  liquiil  Avhich  is  converted  into 
gaseous  nitrogen  as  required.  Linde  Nitrogen  in  bulk 
offers  remarkable  savings  in  cost  and  eliminates  cyl- 
inder handling. 

JT  rite  or  call  the  Linde  office  nearest  you. 

The  Linde  Air  Products  Company 

t  nit  of  I  nioti  Carbide  nnd  Carbon  Corporation 

003 

30  E.  t2nd  St.,Ncw  York  1 7,  N.  Y.    .    Offices  in  Other  Principal  Cities 

The  words  "Linde"  and  "Prest-O-Lile"  are  regislcred  irade-marLs. 


HYDROGEN  •  NITROGEN     OXYGEN 
ARGON     •     HELIUM     •     KRYPTON  NEON 

XENON        -        MedtOl^lte  ACETYLENE 


LINDE  has  offices  in 
Principal  Cities 

Eastern  States 

Bahimore.  Md. 
Boston.  Mas*. 
Buffalo,  N.  Y. 
Charleston,  ^  .  Va. 
rSew  York,  N.  Y. 
Philadelpliia,  Pa. 
Pittsburgh,  Pa. 

Central  States 

Cliirago.  111. 
Cincinnati,  Oliio 
Cleveland,  Ohio 
Detroit,  Mich. 
Indianapolis,  Iiid. 
Milwaukee.  \^  is. 
Minneapolis,  Minn. 
St.  Louis,  Mo. 

Southern  States 

Atlanta.  Ga. 
Birniinghani,  -Ma. 
Jacksonville,  Fla. 
Memphis,  Term. 
New  Orleans,  La. 

Southwestern  States 

Dallas,  Texas 
Denver,  Colo. 
Houston,  Texas 
Kansas  Citv,  Mo. 
Tulsa,  Okla. 

Western  States 

Butte,  Mont. 
El  Paso,  Texas 
Los  Angeles,  Calif. 
Phoenix,  Ari;^ 
Portland,  Ore. 
Salt  Lake  City,  Itah 
San  Francisco,  Calif. 
Seattle,  Wash. 
Spokane,  Vi'ash. 
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NEW  PROGRAMS  .  .  . 

(Coiuiiuu'd   troiii    V-dge   12) 

Si-coiul  Seniestt-T 
C'heni.  41)  — Pln»ic:il   Chciiiislry 
Chcm.    -41— Phvsic:.!    nunnslry     I,;iliiir:itur.v 
Math.   81h— InH-Kr^il   I'alcnlus 
Physics   111— Gtiiir.il   I'hysics 
Physics  Jb— Physical   I,al)oratory 
•Ch.  E.    61     Stoichionietry 
T.A.iM.    1— Analytical   Mechanics 
Physical    Education 
Military   Science   (for  Men) 

Total 
"New  Course. 
(1)    For  students  who  do  not  take  Math.   l»a 

rcMuired  sc<|«encc  is   Math.   2    (or  .i  1 ,  4 

(1   U'r   f.a).  7,  aii.l  ''. 


TlllKU   VKAK 
Kirst    Semester 
('hem.    ,i4     Urgauic  Chemistry 
•Ch.  E.(.7— Measurements   and    lustrumenta 

Laboratory 
•Ch.  E.   70- -Ch.  E.  Thermodynamics 
T.A.M.    .i— Resistance   of   Materials 
T.A.M.  6,1— Resistance  of  Materials  Labor: 
(leneral  Studies  Elective 

Total 

Second  Semester 
Chem.  36 — Organic  Chemistry 
Chcm.   42— Physical  Chemistry 
Chem.   37 — Organic   Chemistry    Laboratory 
Ch.  E.  71- -Unit  Operations 
Ch.  E.    72— I'nit    Operations   Lalioratory 
(icncral   Studies   Klective 

Total 

I''()URT1[   YEAR 
I-'irst   Semester 
Chem.   44 — Thermodynamics 
Ch.  E.  73— Unit  Operations 
Ch.  E.   74— Unit    (Operations   Lalioratory 
Ch.  E.   77— Chemical  Technology 
Ch.  E.   66a — Inspection  Trip 
E.  E.    11— D.C.  and  A.C.   Circuits 
E.  E.  61— D.C.  and   A.C.  Circuits  Laliorati: 
Eleclives= 


Total 

17<A  or  \Hy. 

Second   Semester 

Hours 

Ch.  E.   79-  Projects  Laboratory 

2 

Ch.  E.   60b— Inspection   Trip 

K; 

•Ch.  E.  81— Plant  eDsign 

M.  E.  61 — Mechanical  Engineering  L 

boratory 

E.  E.   12— D.C.  and  A.C.   Apparatus 

E.  E.  62 — D.C.  and   A.C.  Apparatus 

Laboratory      I 

Elcctives= 

i  or  ■) 

Total 
•New  Co 
(1)   Thcs 


elect i' 


val    of    the 


liroade 


old  lie  chosen  from  the  Divi- 
;  or  Social  Sciences  with  the 
idvisor.  The  course  should 
le  training  of  the  engineer  and  pro 
vide  an  interest  and  liberal  education  in  the 
field  of  economics,  history,  literature,  philoso 
phy,  political  science,  or  public  speaking. 
(2)  Kivc  hours  of  clectives  must  be  chosen,  with 
the  approval  of  the  advisor,  from  the  advanced 
courses  in  chemical  engineering,  physics,  mathe 
matics,  or  other  closely   allied   subjects. 


OI'llONAL    KINE-VLAU    (TURK  11. CM 
l.\    CllE.MICAL   ENI.INKKIUN(, 

(I'or  the  Degree  of  Bachelor  of  Science  in 
Chemical   Engineering) 

KIRST  YEAR 

I'irst   Semester  Hot 

Chem.    1    (or  2)     (icncral    Chemistry 
Math.    10a— Freshman   Mathematics 
ficrman,    French,  or   Russian 
Rhet.    I — Rhetoric    and    Composition 
Physical   Education 
Military  Science   (for  Men) 

Total 


Second  Semester 
(  liem.   6 — Inorganic   Chemistry 
.Math.    lOh-Freshman    Mathematics 
tierman,    French,   or    Russian 
Rhet.    2 — Rhetoric   and   Coniposittion 
Hygiene  2 
Physical  Education 
Military    Science    (for   Men) 

Total 

SECOND  YEAR 
First  Semester 
Chem.    10— Qualitative    Analysis 
Math.  8a— Differential  Calculus 
(jcrman,  French,  or  Russian 
Physics  la— General  Physics 
Physics  3a — Physics  Laboratory 
Physical  Education 
.Military    Science    (for   Men) 

Total 

Second  Semester 
Chem.    24 — Quantitative  Analysis 
.Math.  8b— Integral  Calculus 
Physics   lb — General   Physics 
Physics  3b — Physics  Laboratory 
German,    French,   or    Russian 
Physical   Education 
Military   Science  (for  Men) 


T.A.M.  3 — Resistance  of  Materials 
T.A.M.  63— Resistance  of  Materials  Lai 
Elective 


Total 


id  Se 


Total 


Ch.  E.    71— Unit   Oiierations 

Cll.  E.  72 — Unit  Operations  Laboratory 

M.  E.  61 — Mechanical  Engineering  Laboratory 

Elective 

Total 

FIFTH   YEAR 
First   .Semester  1 

Ch.  E.    73— Unit  Operations 
Ch.  E.  74— Unit  Operations  Laboratory 
Ch.  E.    79 — Projects    Laboratory 
Ch.  E.  66a— Inspection  Trip 
E.  E.    II— D.C.  and  A.C.   Circuits 
E.  E.  61— D.C.  and  A.C.  Circuits  Laboratory 
Professional  Elective 

Total 

Second  Semester  I 

*Ch.  E.   81— Plant  Design 
Ch.  E.   661i— Inspection  Trip 
E.  E.   12— D.C.  and  A.C.  Apparatus 
E.  E.   62— D.C.  and  A.C.   Apparatus   Laburator; 
Professional    Electives 

Total 


THIRD    YEAR 


St   Se 


Chem.    34 — Organic   Chemistry 
Chem.    40— Physical   Chemistry 
Chem.   41— Physical   Chemistry   Labc 
*Ch.  E.    61 — Stoichiometry 
G.E.D.    6 — Elements   of   Drawing 
General  Studies  Elective 


Total 


Sec 


id  Sc 


Chem.    36 — Organic   Chemistry 
Chem.  37— Organic  Chemistry   Labo 
Chem.    42— Physical    Chemistry 
*Ch.  E.  70— Ch.  E.  Thermodynamici 
T.A.M.    1— Analytical    Mechanics 
General  Studies  Elective 

Total 

FOURTH   YEAR 
F'irst    .Semester 
Chcm.    44- Thermodynamics 
*Ch.  E.   6" — Measurements  and   Iiisl 
Ch.  E.   77 — Chemical  Technology 


The  four  year  curriciihiin  is  liniiti-il 
to  students  who  enter  the  Univer.sity 
with  two  years  of  French  or  (jermaii 
in  high  school,  a  good  high  school 
course  in  chemistry,  and  three  iniits  of 
entrance  credit  in  mathematics.  Tlic 
proposed  four  year  curriculum  remaiii> 
essentially  unchanged  fiom  that  which 
has  been  taught  at  the  Uiiiversit\  for 
the   past   ten   years. 

In  the  Freshman  year,  the  stiulcnt 
will  meet  calculus.  This  arrangement 
is  typical  of  the  curricida  at  M.I.T. 
and  other  Eastern  schools.  The  lan- 
guage requirements  will  be  met  and  a 
combined  inorganic  and  qualitative  an- 
alvsis  course  in  chemistry  will  he  taken. 


The   size   of   the   HCl   rotary   furnace   is   indicated   in    tliis   picture.     Open 
building  construction  is  for  ventilation. 
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']lu'  sophomore  is  introiluci'ii  to  pliys- 
iis,  quaiititathe  aiiahsis,  and  physical 
ihfiiiistiy.  A  new  course,  Ch.h.  ()1, 
acquaints  the  student  with  material  and 
energy  balance  in  batch  and  continuous 
processes.  After  training  in  chemical 
equivalents  and  molar  quantities  in 
qualitative  and  quantitative  work,  the 
student  meets  these  quantities  in  a  prac- 
tical way.  The  use  of  English  units  in 
the  solving  of  elementary  industrial 
problems  is  a  good  foundation  for  fur- 
ther work  presented  in  the  Junior  and 
Senior  years. 

In  the  Junior  year,  organic  and  phys- 
ical chemistry  and  resistance  of  mate- 
rials is  presented.  Six  hours  of  Humani- 
ties consisting  of  economics,  histor\,  lit- 
erature, philosophy,  or  political  science 
are  required.  Two  new  courses  have 
been  added  to  the  Junior  year  studies. 
First,  is  a  course  in  the  technique  of 
measurements  and  instrumentation  pre- 
ceding the  unit  operations  and  proj- 
ects laboratories.  The  second  coiuse  is 
a  three  hour  course  in  Chemical  Engi- 
neering Thermodynamics  taught  by  the 
Chemical  Engineering  department.  This 
is  a  recognized  procedure  in  nearly  every 
school.  There  is  a  definite  need  for  an 
integrated  course  taught  from  the  view- 
point of  the  engineer  interested  in  han- 
dling   liquids  and   gases. 

The  senior  finishes  his  training  with 
general  courses  in  electrical  and  mechan- 
ical engineering,  imit  operations,  and 
projects  laboratory.  A  new  course  in 
plant  design  is  required  in  the  last  se- 
mester of  the  Senior  year  to  complete 
the  training  of  the  student  for  his  pro- 
fession. 

Students  who  enter  the  University 
without  having  the  equivalent  of  one 
year  of  college  French  or  (German  and 
who  ha\e  not  had  high  school  chemistry 
will  find  it  necessary  to  take  the  five- 
year  curriculum.  It  contains  the  same 
material  as  is  offered  in  the  four-year 
curriculum  except  for  added  material 
which  includes  an  extra  semester  of 
Freshman  chemistry,  an  extra  year  of 
language,  professional  electives,  and  pos- 
sibly an  extra  course  in  mathematics. 
The  student,  however,  may  obtain  a 
H.S.  degree  in  chemistry  at  the  end  of 
four  years  by  proper  choice  of  electives. 

The  change  of  schedule  has  the  fol- 
lowing advantages: 

1.  Introduction  of  strictly  Chemical 
Engineering  courses  early  in  the 
curricidum  to  get  the  student  ac- 
quainted witth  the  subject  as  soon 
as  possible. 

2.  Teaching  of  courses  f  r  o  m  the 
Chemical    Engineering   standpoint. 

3.  Better  preparing  the  stuilent  for 
instrumentation   and   measurement. 

4.  Integration  of  courses  on  Unit 
Operations  followed  b\-  a  course 
in   plant   design. 

5.  Broadening  the  scope  of  study  by 
inclusion  of  Humanities. 


The  U.S.  Bureau  of  Standards,  Circular  #80,  says,  ".  .  . 
by  far  the  best"  protective  metallic  coating  for  rust-proof- 
ing iron  or  steel  is  ZINC.  Zinc,  in  the  form  of  galvanizing, 
protects  against  rust  in  TWO  WAYS:  First,  by  simple 
coverage,  with  a  sheath  of  rust-resistant  metal  .  .  .  Second, 
by  electrochemical  action,  or  "sacrificial  corrosion"  That's 
why  industry  has  long  depended  on  ZINC  to  stop  rust— cut 
costs— save  materials.  Heavy  coatings  pay— lor  the  heavier 
the  coating,  the  better  the  protection,  the  longer  the  service 
life  and  the  lower  the  cost. 

FREE  BOOKLETS 

WRITE  TODAY  for  these  voluoble  booklets:  ( I )  Repair  Manual  on 
Galvanized  Roofing  &  Siding  (2)  Facts  About  Golvanized  Sheets 
(3)  Use  Metallic  Zinc  Paint  to  Protect  Metal  Surfaces  (4)  The 
Zinc  Industry  — Mine  to  Market. 


American  Zinc  Institute 


Room  26 18 — 35  East  Wacker  Drive,  Chicago  1,  Illinois 


The  "Seal  of  Qual- 
ity", shown  above, 
is  the  yardstick  of 
economy  in  buying 
galvanized  sheets. 
It  signifies  at  least 
2  oz.  of  Zinc  per 
square  foot! 


Battery    Longevity   Doubled 

Engineers  report  that  the  average  life 
of  the  battery,  which  has  230  different 
electrical  applications,  has  been  doubled 
in  the  last  20  years. 


257  Wong  Numbers 

San  Francisco's  telephone  directory 
has  2^7  Wong  numbei-s — all  in  the 
Chniafowu    section. 


New  Light  on  Beef  Grading 

Fluorescent  lighting  has  been  found 
an  effective  aid  in  speeding  up  beef 
grading,  and  packers  are  reported  shift- 
ing to  this  type  of  illumination  to  assist 
busy  graders  whose  inspections  deter- 
mine the  price  of  beef. 


Keeping  Cool  With  Congress 

Heat  relief  for  Congress  is  provided 
b\  six  I  ,l)ll(l-horsepower  electric  motors 
which  drive  SOO-ton  compressors.  They 
produce  refrigeration  every  three  days 
equal  to  that  from  14,000  tons  of  ice — 
weight  of   the  Washington   monument. 
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SAVE    TIME    WITH    THESE 

HANDY  luFKiN  TAPE- RULES 


Every  busy  engineering  stu- 
dent needs  a  Tape-Rule  lor 
his  vest  pocket  —  where  it's 
handy  and  ready  lor  those 
dozens  ol  little  measuring  jobs 
that  come  up  every  day. 
There's  no  need  wasting  time 
in  search  ol  a  tape  or  in  try- 
ing to  guess  the  measurement. 
Just  reach  in  your  pocket  for 
your  "Mezurali"  or  "Wizard.  ' 
Your  dealer  can  help  you 
select  the  one  you  need. 


—  SA^iSI^iJcHIGAN  WINDSOR,  ONT. 

TAPES -RULES  ^PRECISION  TOOLS 


•  Illustrated  350-page,  8"x  10"  sturdily-bound,  data 
book. 

•  Clear,   precise   information   on   electrical   conduits, 
surface  raceways,  wires,  cables,  and  fittings. 

•  Handy    reference   tables,    specifications,    electrical 
formulas  and  symbols. 

Write   today  lor 
your  FREE  copy. 


\   national  Electric   ! 

■  BoK   877—  PSttsburqh  39,Pa.  I 
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I  C'(inriiiuc(l  from   I'age  8  ) 
3U    \fars    woiiltl    aminint    to    only    one 
second. 

The  equipment  con.sists  of: 
( 1  )Tran.smittcr 

Pu.sh-pull,  self  excited  oscilla- 
tor, capable  of  delivering  high 
peak  power  with  relatively  good 
frequency    stability. 

( 2 )  Timer 

Provides  standard  trigger 
pulses  separated  by  the  I'.R.R. 
of  the  station.  These  pidses  mod- 
ulate the  above  oscillator  trans- 
mitter. 

(3)  Synchronizer 

Receives  pulses  from  the  mas- 
ter station  and  utilizes  these  to 
control  the  transmission  of 
pulses   from   the   slave   station. 

(4)  -Antennas 

A    single,    vertical,    non-direc- 
tional     radiator     comprises     the 
transmitting    antenna    of    e  a  c  h 
station.      To     receive     pulses     at 
the   slave,   a   shorter   antenna   of 
directional  characteristics  is  used. 
The  transmitter  in  detail  is  a  tuned- 
grid,    tuned-plate,    push-pull    oscillator, 
pulse  modulated  in  the  cathode  circiu't. 
The    oscillator    reaches    full    amplitude 


of  R.F.  output  20  cycles  after  the  ap- 
plication of  the  40  microsecond  pulse, 
and  will  cut  off  at  the  cessation  of  the 
pulse  in  a  much  shorter  time.  At  the 
peak  of  the  pulse  the  circuit  will  de- 
liver approximately  100  KW  of  R.F. 
power,  but  the  duration  of  the  pulses 
is  so  short  that  the  average  power  sup- 
plied is  less  than  300  watts.  This  is  one 
of  the  factors  that  led  to  the  adoption 
of  the  pulse  form  of  transmission  over 
the  continuous  wave.  Tubes  capable  of 
10  amperes  peak  current  are  used  and 
operated  with  17.5  K.V.  on  their  plates. 
Careful  design  insures  good  frequency 
stability'  over  a  period  of  time,  regard- 
less  of   temperature. 

The  exciter  unit,  responsible  for  mod- 
ulating the  transmitter,  receives  a  trig- 
ger pulse  from  the  timer,  shapes  it,  and 
controls  the  cathode  return  of  the  trans- 
mitter accordingly.  The  circuit  is  similar 
to  the  conventional  cathode  keying  cir- 
cuit employed  in  many  C.W.  trans- 
nutters. 

The  timer  basicalU  consists  of  a  50 
K.C.  crystal  oscillator  and  associated 
coiuiter  circuits,  that  will  give  pulse 
outputs  separated  by  the  P.R.R.  of  the 
station.  This  repetition  rate  is  either 
25  or  ?>?)^  :\  p.p.s.,  depending  upon 
whether  the  station  pidses  are  to  be 
separated    by   40,000   or   30,000   micro- 


seconds. The  crystal  oscillator  is  of  the 
highest  attainable  accuracy  and  must 
be  capable  of  maintaining  a  timing 
error  of  less  than  one  microsecond  over 
a  period  of  three  minutes.  When  the 
timer  is  originally  installed  in  the  mas- 
ter station,  it  is  adusted  to  close  toler- 
ance, and  then  left  to  operate  without 
further  adjustments.  However,  the 
P.R.R.  from  the  timer  in  the  slave 
station  must  be  constantly  varied  to 
keep  in  synchronism  with  the  master 
timer.  This  variation  is  accomplished 
automatically,  and  any  disruption  in 
synchronization  is  relayed  to  the  sta- 
tion  operator  by   an   alarm  system. 

Factors   Affecting   Loran 

The  ground  wave,  strongest  nearest 
the  transmitter,  decreases  with  distance 
from  the  transmitter,  until  it  is  cov- 
ered with  interference.  During  the  day- 
time atmospheric  static  is  quite  low, 
and  in  the  medium  latitudes  Loran 
groimd  waves  have  an  average  range 
of  about  700  miles,  provided  the  path 
is  over  sea  water.  At  nighttime,  how- 
ever, the  interference  is  much  higher 
and  distances  average  450  nules  over 
sea  water. 

Strength  of  the  sky  wave  varies 
greath'  with  the  time  of  day,  and  sea- 
( Continued  on  Page  24) 


22 


THE  TECHNOGRAPH 


sc/SA/ce 


B 


ARK  A  LOG  BETTER 
AND  you  GET  MORE 
PAPER-FINER  paper! 


OF  ALL 
PAPER  IS  MAPE 
FROM  WOOP! 


>EST  WOOD  PULP 
FOR  PAPER  CONTAINS 
NO  BAT^K,  NO  PIRT. 
HAND  BARKING  ANP 
CLEANING  IS  SLOW,  COSTLY,    OUT  OF  THE  QUESTION 
FROM  A  PRODUCTION  STANDPOINT 


CONVENTIONAL  PRUM  BA1?K£R  SOLVES 
THE  PRODUCTION  PROBLEM  BUT 
INVOLVES  HUGE /MACHINERY... 
H WASTES  VALUABLE  WOOD 
FIBRE 


PB/ELOP£P  BY  AC  SC/£AfrrST3f 

iCARCITV  OF  t^AUPO^^^  ANP  RAW 
/VWTERIALS  /MAPE  BETTER  BARKING 
IMPERATIVE.  A-C  HAD  BEEN  USIN6 
WATE1?  UNPER  HI6H  PRESSURE  FOR 
CLEANIN6  C(KS\\t^Q>i.    SIMILARLY, 
COULPNT  LOGS  BE  BARKED  AND  CLEAN- 
ED HyPRAULICALLY?  THE  STREAMBARKgf^ 
WAS  BORN.  SCIENTIFICALLY  CONTROL- 
LED JETS  OF  WATER  REMOVE  BARK  ANP 
PIRT  BY  EROSIVE  ka\0^  AS  LOGS  ARE 
REVOLVED  ANP  PROPELLED  THROUGH  THE 
BARKER.  RESULTS -IMPORTANT  WOOP 
CONSERVATION,. MORE  ANP  FINER 

THE  STREAMBARKER-BORN  OP  SCIENTIFIC  RESEARCH  AMERICA' 

ANP  SKILLEP  ENGINEERING  IS  TYPICAL  OF  PAILY  PROGRESS  ^'^^^^  ^°^   MR. E.  MRS.  AMERICA. 

BEING  AIAPE  ON  MANY  OF  THE  /60O  PIFFERENT  PROPUCTS  AUISCHALMERS 

BuiLPS  FOR  INDUSTRY  TO  SERVE  THE  woRLP-ALLIS* CHALMERS,  MILWAUKEE, WISCONSIN 

ALLIS  %  CHALMERS 

ONE   OF  THE    BIG  3   IN  ELECTff/C   P>OW£R  EQU/PAABNT 
— •  BI66ESr  OF  ALL  /A/  KANGB  OF  fNPUSTRIAU  P/SODUCTS       
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PROBLEM  — You're  designing  a  faxi-cab  meter.  You  have  worked  out 
the  mechanism  that  clocks  waiting  time  and  mileage  and  totals  the 
charges.  Your  problem  now  is  to  provide  a  drive  for  the  meter  from  some 
operating  part  of  the  cab  — bearing  in  mind  that  the  meter  must  be 
located  where  the  driver  can  read  it  and  work  the  flag.  How  would 
you  do  it? 

THE    SIMPLE    ANSWER 

Use  on  S.S.White  power  drive  flexible  shaft.  Connect  one  end  to  a 
take-off  on  the  transmission  and  the  other  to  the  meter.  It's  as  simple  ai 
that— a  single  mechanical  element  that  is  easy  to  install  and  will 
operate  dependably  regardless  of  vibration  and  tough  usage.  That's 
the  way  a  leading  taximeter  manufacturer  does  it  as  shown  below. 

•  •  • 
This  is  just  one  of  hundreds  of  power  drive  and  remote  control  prob- 
lems to  which  S.S.White  flexible  shafts  are  the  simple  answer. 
That's  why  every  engineer  should  be  familiar  with  the  range  and 
scope  of  these  "Metal  Muscles"  for  me- 
chanical  bodies. 

WRITE     FOR    BULLETIN    4501 

It  gives  essential  facts  and  engineering 
data  about  flexible  shafts  and  their  appli- 
cation. A  copy  is  yours  for  the  asking. 
Write  today. 


S.SWHITE 


THE  $.  S.  WMITI  DENTAl  MFC.  CO. 


INDUSTRIAL 


.DIPT.  C,   10  EAS1    40III   ST..  NEW  TOIK   16.  N.  T.^ 


Cue  «/  fitMnioM  A  AAA  %cUutiCat  Sttvt/MM* 
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(Continued  from  Page  22) 

sonal  and  geographical  conditions.  .\x 
night,  sky  waves  are  numerous,  and  in 
addition  to  the  one  hop  "E,"  there  uiil 
be  a  chain  of  waves  appear  on  the  scope 
covering  possibly  10,000  microsecond.. 
The  one  hop  "E"  sky  wave  become^ 
weak  beyond  1200  miles  and  only  inac- 
curate two  hop  "E"  and  "F"  waves  arc 
received  over  1400  miles.  Loran  signals 
have  been  received  at  2000  to  30(111 
miles  from  origin  and  might  possibly 
cause  interference  with  nthcr  Loran 
networks. 

In  general,  noise  le\el  is  higher  in 
the  equatorial  region  than  in  polar 
regions.  In  the  tropics,  therefore,  both 
sk\  and  ground  wave  will  be  reduced, 
plus  being  erratic.  However,  when  care 
is  exercised,  it  is  possible  to  get  satis- 
factory Loran  fi.xes  when  it  is  impos- 
sible to  receive  communications  by 
regular  means.  Reports  from  polar  re- 
gions seem  to  indicate  better  reception 
under  all  conditions.  Even  with  a  period 
of  "radio  black-ovit,"  Loran  signals  are 
little  affected. 

The  Loran  ground  wave  is  greatly 
reduced  by  any  intervening  land.  1  he 
effect  is  lessened  when  the  land  is  not 
adjacent  to  the  transmitter,  and  in  air- 
craft an  increase  in  altitude  lessens  the 
effect  of  land.  Loran  stations  are,  in 
most  cases,  located  adjacent  to  water, 
and  only  where  vital,  are  they  used 
(i\er    land. 

C  (inclusion 

The  only  Loran  extensively  in  use 
at  present  is  the  medium  frequency 
type,  as  was  discussed.  However,  dur- 
ing the  past  year  considerable  research 
was  conducted  to  determine  the  prac- 
ticability of  a  lower  frequency  form. 
It  was  iselieved  that  a  frequency  around 
180  K.C.  would  extend  the  range  to 
at  least  1000  miles  under  any  conditions. 
A  recent  report  by  the  Army  indicates 
this  is  to  be  the  case  in  the  majority 
of  cases.  Better  methods  of  evaluating 
the  errors  of  operation  were  devised, 
and  as  a  result,  the  range  was  further 
increased. 

Before  the  L.F.  Loran  is  adopted  in 
preference  to  the  M.F.  and  C^.E.E.,  it 
must  be  proved  that  it  definitely  offers 
more  advantages.  Its  institution  may 
take  considerable  time  because  the  M.t. 
Loran  is  fairly  well  rooted,  and  a  new 
frequency  would  mean  loss  of  e.xisting 
equipment.  There  are  many  arguments 
against  the  use  of  both  systems  simul- 
taneously, the  main  one  being  the  addi- 
tional weight  of  equipment  apparenrlv 
serving  the  same  purpose. 

Regardle.ss  of  which  system   is  even- 
tually   adopted,    the    fact    remains    that 
the  progress  made   to  date  on   Loran   is 
(Continued  on   Page  26) 
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Du  Pont  Digest 

Items  of  Interest  to  Students  of  Chemistry,  Engineering,  Physics,  and   Biology 


New  Plastic  Resists  Heat,  Acids,  Electricity 


"Teflon,"  Product  of  Group 
Research,   is  Solving   Diffi- 
cult  Problems  in  Radar, 
Television  and  industry 

A  group  of  Du  Pont  research  men 
were  looking  for  a  new  refrigerant  of 
«.  particular  type.  These  men  found 
what  they  were  after;  but,  as  so  often 
has  been  the  case,  they  found  some- 
thing more — this  time  an  industrial 
plastic  whose  unique  qualities  make 
it  invaluable  in  many  fields. 

During  the  study,  the  chemist  in 
charge  proposed  a  route  to  the  syn- 
thesis of  HCFoCF.Cl  via  tetrafluoro- 
ethylene,  CF^=CF;.  In  working  with 
the  latter,  a  chemically  reactive  gas 
boihng  at  -76.3C.,  760  mm.,  it  was 
learned  that  it  polymerized  to  form 
a  resin  having  unusual  properties. 

After  evaluation  by  organic  and 
physical  chemists,  physicists  and 
electrical  experts,  a  suitable  process 
for  the  difficult  manufacture  of  this 
product  was  worked  out  by  the  chem- 
ists in  collaboration  with  chemical 
and  mechanical  engineers. 

Structure  and  Properties 

"Teflon"  is  made  by  polymerizing 
gaseous  tetrofluoroethylene  to  give 
a  solid,  granular  polymer: 


"Teflon"  (rtght)  resists  boiling  acids  and  solvents 
to  a  degree  unrivaled  by  other  plastics. 


nf  C  =  C  ) 

\f     F/ 


F  F  F  F 
C-C  C-C  , 
F  F  F  F 


Controlled  at  this  one  pane 
producing  the  polymer  from  whic 


The  fluorine  atoms  in  the  molecule 
impart  exceptional  properties  of  re- 
sistance to  heat  and  chemicals. 

"Teflon"  has  unusual  heat  resist- 
ance. Having  no  true  melting  point, 
"Teflon"  decomposes  slowly  to  give 
the  gaseous  monomer  and  a  few 
other  gaseous  fluorine  derivatives  at 
around  400°C.  Under  certain  condi- 
tions small  amounts  of  fluorine-con- 
taining gases  have  been  observed  at 
temperatures  above  230°C.  Because 
of  its  heat  resistance,  gaskets  and 
wire  insulation  for  jet  engines  are 
now  made  of  this  plastic.  It  is  also 
used  in  aircraft  ignition  systems  near 
sparkplugs  and  in  high-temperature 
heating  systems. 

The  chemical  resistance  of  "Tef- 
lon" is  such  that  it  withstands  the 
attack  of  all  materials  except  molten 
alkali  metals.  Boiling  in  acid  (aqua 
regia,  hydrofluoric  acid  or  fuming 
nitric  acid)  will  not  change  its  weight 


or  properties.  For  this  reason  it  may 
have  wide  use  in  such  applications  as 
tubing  and  piping  for  chemical  plants 
and  acid-distillation  equipment. 

Because  the  dielectric  loss  factor 
is  extremely  low,  even  at  frequencies 
up  to  3000  megacycles,  it  is  an  ex- 
cellent insulating  material  for  cur- 
rents of  ultra-high  frequency.  Its 
heat-resisting  and  aging  qualities 
suggest  immediate  uses  as  a  dielectric 
in  coaxial  cables  for  color  television, 
and  in  radar  and  power  fields. 

Forms  of  "Teflon"  Available 

By  use  of  special  techniques  the  new 
plastic  can  be  extruded  as  rods, 
tubes  or  wire  coating.  In  general,  its 
extrusion  rates  are  low  in  compari- 
son to  other  thermoplastics  because 
of  its  resistance  to  softening. 

More  facts  about  "Teflon"  are  in 
Du  Pont  Plastics  Technical  Service 
Bulletin  No.  13.  Send  your  request 
to  2521  Nemours  Bldg.  Wilmington 
98,  Del.  "Teflon"  is  one  of  the  many 
products  which  represent  the  work 
and  skill  of  Du  Pont  men,  who,  work- 
ing as  a  team,  contribute  toward  a 
better  America  for  you  and  all  of  us. 


Questions  College  Men  ask 
about  working  with  Du  Pont 

"WILL  I  STAY  IN  ONE  FIELD 
AT  DU  PONT?" 

The  first  position  of  a  new  ni;in  at 
Du  I*ont  is  based  on  h  is  ex  pressed  prefer- 
ence and  an  estimate  of  his  aptitudes  and 
abilities.  Subsequent  work  may  be  in  the 
same  or  other  fields,  as  openings  present 
themselves  in  research,  production  or 
sales  divisions.  Keynote  of  Du  Pont  per- 
sonnel policy  is  promotion  from  within 
on  a  competitive  merit  basis. 


?  lore  facts  about  D II  Po^^— Listen  to  "Cavalcade  of  America,"  Mondays,  8  P.M.  EST.  on  NBC 
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Prof.  j.  K.  'ruthill,  tomu-rly  ot  the 
RiiilroaJ  EnsiintTring  Dt-partmeiit,  :inil 
presently  with  the  Klectrical  Engineer- 
ing Department,  made  the  following 
statements  in  a  recent  interview  about 
the  Engineering  Show:  The  Engineer- 
ing Show  was  one  of  the  most  beneficial 
programs  the  College  of  Engineering 
sponsored  before  the  war.  The  I'Hl 
show  was  a  great  success  and  with  the 
many  new  methods  and  phases  of  engi- 
neering which  are  on  the  campus  now, 
a  new  show  shoidd  e\en  surpass  the 
preceding  ones. 

Professor  Tuthill  continued  by  stat- 
ing that  tile  prime  object  of  the  show 
was  to  let  the  students  from  various 
branches  of  engineering  mingle  together 
and  see  what  others  are  doing.  This 
show  also  gives  the  rest  of  our  college 
a  chance  to  see  what  is  going  on  at  the 
engineering  campus. 

He  concluded  that  it  is  his  belief 
that  all  hiiiderances  that  may  arise  due 
to  our  congested  conditions  this  year 
could  easily  be  overcome  by  proper  fore- 
thought. 


Prof.  K.  J.  Trigger  of  the  Mechani- 
cal Engineering  Department  was  inter- 
viewed this  week  on  his  feeling  towards 
the  Engineering  Show.  The  professor 
stated  that  the  Engineering  Show  would 
not  only  benefit  the  students  greatly 
but  also  be  of  great  value  to  the  whole 
Engineering  College.  In  the  past,  this 
show  has  attracted  enthusiastic  atten- 
tion from  our  own  students  and  also 
has  attracted  considerable  attention  from 
many  local  and  visiting  personalities. 

From  the  practical  viewpoint.  Pro- 
fessor Trigger  considered  this  year  a 
poor  year  for  the  show.  The  greatest 
negative  factors  are  as  follows:  crowded 
conditions  in  the  labs,  night  classes,  and 
the  most  capable  students  to  put  on  the 
stunts  are  now  engaged  as  student  as- 
sistants. These  people  are  not  only  still 
striving  to  gain  their  own  education 
but  also  are  aiding  the  school  during 
this  crisis  of  instructors. 

In  conclusion.  Professor  Trigger  of- 
fered this  compromise.  Instead  of  hav- 
ing a  show  that  would  run  for  a  couple 
of  days,  have  it  last  just  one  afternoon 
and  evening.  This  would  aleviate  the 
personnel  problem  and  not  at  all 
hamper  the  iiuality  of  the  Engineering 
Show. 


The  Teehnosraph  is  interested  in 
obtaining  the  opinion  of  its  readers 
on  the  subject  of  the  Engineering 
Show.  If  you  have  any  suggestions 
or  eonvictions  about  the  show,  send 
us  a  letter  or  drop  into  our  offiee 
in  213  Engineering  Hall  and  tell  us 
about  your  ideas. 


PROF.  ANDREWS  .  .  . 

(Continued  from  Page  l.i) 
ant  for  various  corporations  including 
the  Dolomite  Products  Company,  the 
A.  O.  Smith  Corporation,  the  Titanium 
Alloy  Manuf.icturing  Company,  the  A. 
and  H.  chemical  division  of  E.  I.  du 
Pont  de  Nemours  and  Company,  and 
more  recently  for  the  Harshaw  Chem- 
ical Company  and  the  Canton  Stamp- 
ing  and    Enameling   Compan\-. 

In  addition  to  his  work  as  consultant 
on  ceramics.  Professor  Andrews  has 
found  time  to  write  several  books,  and 
has  more  than  50  publications  on  ce- 
ramics to  his  credit.  He  has  also  served 
as  chairman  of  the  Enamel  Division  of 
the  American  Ceramic  Society  and  after 
a  term  as  vice  president,  in  1939  he 
was  elected   president  of  the  society. 

During  World  War  II  Professor 
Andrews  was  intensively  engaged  in 
research  work  for  the  Army  Air  Forces 
developing  ceramic  coatings  for  the 
metal  parts  used  in  rockets  and  jet  air- 
planes. At  present  he  is  developing  tests 
and  specifications  foi'  the  enameled 
kitchenware  industry. 

Professor  Andrews'  non-technical  ac- 
tivities include  his  affiliations  with  the 
Poly  Wog  Association,  a  sportsman's 
club,  of  which  he  was  president  and  a 
member  of  the  board  of  directors  and 
Fishing  (jame  Committee.  Taking  col- 
ored movies  is  another  of  Professor  An- 
drews' chief  interests  and  his  skill  at 
this  particular  hobby  is  evidenced  by 
the  fact  that  a  series  of  pictures  he 
took  while  out  west  have  been  shown  at 
the  University  more  than  25  times. 


Now  llov«'lopnionts 

(  C'onrinued  from  Page  2) 
Silver  H^' elding  Alloy 
A  welding  allo\'  called  Eutectic  LSnl 
which  will  melt  at  low  temperature^ 
;ind  jirovides  high  strength  welds  ha^ 
been  produced  recently  by  a  welding 
alloy   company. 

The  advantage  of  an  alloy  melting 
at  low  temperatures  lies  in  the  fact  that 
the  welding  alloy  will  melt  while  the 
\\  elded  material  is  still  in  its  solid  state, 
flowing  freely  into  close  fitting  joints 
due  to  its  high  capillary  action.  A  high 
strength  weld  allo\-  along  with  low 
melting  temperatures  is  a  further  ad- 
\antage. 

Weliled  joints  have  a  tendency  to 
fail  in  shear  ilue  to  the  definite  slip 
plane  formed  by  this  union.  However, 
Etitectic  1801  possesses  an  ultimate 
shearing  stress  of  120,000  psi.  This  is 
comparable  to  2  per  cent  carbon  steel 
which  also  has  an  ultimate  shearing 
strength  of  120,000  psi.  The  melting 
temperature  of  Eutectic  1801  is  1143° 
F;  that  of  2  per  cent  carbon  steel 
about  1350°  F.  Heat  can  be  applied  by 
an  oxyacetylene  torch,  furnace,  or  high 
frequency  induction  heating  equipment, 
being  able  to  bond  at  base  metal  tem- 
peratures of  940'     F  to   1120°   F. 

Eutectic  1801  is  a  silver  alloy  used 
with  special  high  quality  flux  produced 
b\-  the  research  staff  of  Eutectic  Weld- 
ing Alloys  Corporation  of  New  York. 
It  is  interesting  to  note  that  this  alloy 
has  been  known  for  some  time  but  has 
been  impossible  to  produce  because  the 
silver  bloc  had  refu.sed  to  sell  silver  to 
anyone  (mainly  to  the  government)  un- 
til last  July  when  the  price  of  silver 
was  boosted  by  an  act  of  Congress  from 
70  cents  to  90  cents  an  ounce. 
(Continued  on  Next  Page) 


An  Electronic  Library 

The  research  laboratory  of  one  large 
electrical  manufactining  company  in- 
cludes 3,000  books,  2,000  pamphlets  and 
3,500  boiMid  volumes  of  periodicals — all 
relating  to  electronics. 


LORAN  .  .  . 

(Continued  from  Page  24) 
resulting    in    better    navigation    for    all 
concerned  with   it. 
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Increased  Interest  in  Rochet  Propulsion 

A  German  type  V-2  rocket,  shown  below  as  it  is  being 
hiiisted  into  position  in  the  launching  framework,  was  re- 
cently assembled  and  tested  under  the  direction  of  the 
Army  Ordnance  Department  at  White  Sands,  New  Mexico. 
Although  the  actual  flight  time  of  the  rocket  was  relatively 
very  short,  the  complete  results  made  possible  by  this  test 
required,  in  addition,  many  preliminary  months  of  arduous 
labor  by  engineers  and  scientists.  Besides  computing  such 
details  as  flight  time,  course,  and  trajectory,  it  was  necessary 
to  study  technical  details  of  the  rocket  itself  and  in  many 
instances  to  fabricate  missing  parts. 

Statistically  the  results  showed  that  the  14  ton  rocket 
reached  a  maximum  height  of  75  miles  and  returned  to  a 
point  39  miles  north  of  the  launching  platform  after  attain- 
ing a  maximum  speed  of  4,000  miles  per  hour.  To  the  great 
satisfaction  of  the  engineers  these  actual  results  were  very 
closely  approached  by  the  preliininary  calculations  in  spite 
of  such  complex  factors  as:  the  great  distance  involved,  the 
rotation  of  the  earth,  the  effect  of  rarefied  atmosphere,  and 
other  conditions. 

Ry  including  electronic  meteorlogical  equipment  in  the 
space  normally  occupied  by  the  war  head,  heretofore  unat- 
tainable information  on  the  condition  of  the  ionosphere  was 
obtained  by  the  expedient  of  radioing  some  data  and  para- 
chuting the  recording  instruments  from  the  rocket. 

Further  tests  are  being  planned  by  the  Army  to  continue 
the  development  work  of  this  type  of  rocket  propelled  equip- 
ment. At  present  the  tests  are  being  conducted  largely  with 
the  choice  of  fuels,  and  in  the  near  future  tests  are  being 
planned  in  the  metallurgical  field  to  develop  satisfactory  ma- 
terials which  can  withstand  the  punishment  of  the  frictional 
heat  generated  in  flight  and  the  corrosive  action  of  the  fuels. 
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rothing  is  guessed  at,  nothing  is  taken  for  granted 
by  the  engineers  in  charge  of  Okonite's  cable  proving 
ground.  Buried  in  various  types  of  chemically  different 
and  highly  corrosive  earth,  pulled  into  conduit  or  in- 
stalled overhead,  electrical  cables  are  tested  under  con- 
trolled conditions  of  temperature,  voltage  and  loading 
conditions  duplicating  those  of  actual  operation. 

In  use  since  1936,  carefully-recorded  tests  made  in  this 
"outdoor  laboratory"  have  disclosed  valuable  trends.  As 
facts  accumulate,  Okonite  engineers  apply  their  findings 
to  the  improvement  of  their  electrical  wires  and  cables. 
The  Okonite  Company,  Passaic,  N.  J. 

^OKONITE^ 

4289      insulated  wires  and  cables 
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ENGINEERING  SOCIETIES  .  .  . 

( Cuiitiiiucil    Imiii    l'at;i'    10) 

Jonlaji.  scciTtary,  arc  ably  hclpcil  in 
their  task  by  D.  (1.  Carti-r,  professor 
of  agriculture.  The  post-war  A.S.A.K. 
will  be  patterned  after  the  pre-war 
society,  its  main  purpose  being  to  bring 
together  "Ag"  engineers  and  help  broad- 
en their  knowledge  of  other  fields  of 
engineering  as  well  as  their  own.  They 
will  meet  bi-monthly,  each  meeting  con- 
sisting of  a  business  session  .and  an 
interesting  speaker.  From  one  to  five 
delegates  are  sent  each  year  to  the  na- 
tional A.S.A.E.  convention  which  was 
held  here  in  1937.  Funds  for  their 
activities  are  earned  mainly  by  a  lunch 
stand  inaintained  during  "Farm  and 
I  Ionic   Week"   each   \ear. 

A.I.E.E. 

The  American  Institute  of  IHectrical 
Engineers  is  a  .society  of  24,01)0  mem- 
bers organized  for  the  advancement  of 
Electrical  Engineering.  The  activities 
of  the  society  consist,  in  part,  of  pub- 
lishing a  magazine  and  holding  conven- 
tions for  the  exchange  of  information 
among  engineers.  The  .society  is  organ- 
ized into  regional  sections  made  up  of 
practicing  engineers  and  approximately 
125  student  branches  in  the  leading 
technical  schools  of  the  countr\.  Stu- 
dent members  are  given  an  opportunity 
to  become  acquainted  with  the  national 
society  and  participate  in  some  of  its 
activities  while  still  in  school. 

Under  the  leadership  of  the  faculty 
advisor,  Professor  Reid,  the  A.I.E.E. 
has  always  been  very  acti\c  here  at  Illi- 
nois. Prior  to  the  war  the  I  .  of  I. 
branch  gave  bi-annual  Electrical  Engi- 
neering shows  that  were  f  a  m  o  u  s 
throughout  the  country.  The  E.E. 
shows  will  be  given  again  as  soon  as 
it  is  possible. 

Among  the  recent  activities  of  the 
A.EE.E.  was  a  membership  meeting 
October  1,  and  a  very  interesting  lec- 
ture on  "Radar  and  Microwaves"  by 
Dr.  H.  ().  Perrine,  of  the  Hell  Tele- 
phone System,  jointly  sponsored  by  the 
r.  of  I.  student  branch  and  the  I'r- 
bana  section  on  October  8. 

A.S.M.E. 

The  student  branch  of  the  A.S..\EE. 
held  its  first  meeting  of  the  current 
semester  in  room  107,  M.E.  Lab,  at 
7:30  p.  111.,  October  9,  1946.  The  pur- 
pose of  this  meeting  was  to  orient  pros- 
pective members  in  the  objectives  of 
the  student  branch  and  to  elect  officers 
for  the  forthcoming  year.  Prof.  N.  A. 
Parker,  head  of  the  Mechanical  f2ngi- 
neering  Department,  spoke,  correlating 
the  purposes  of  the  student  branch  with 
the  aims,  objectives  and  activities  of  the 
parent  society. 

The  election  of  oii'icers  was  conduct- 


ed h\  (ileiin  E.  Rackman,  under  the 
>u|icr\  ision  of  Prof.  K.  J.  Trigger,  fac- 
ulty ad\isor  to  the  student  branch,  after 
which  the  new  chairman,  Alex  E.  Mc- 
Cornack,  spoke  briefly  about  the  plans 
for  student  participation  in  forthcoming 
intercollegiate  competition.  Walter  Am- 
berg  was  elected  vice  chairman,  James 
C.  Mingee,  secretary,  and  Richard  (I. 
Love,  assistant  treasurer.  Robert  D. 
Kern,  last  year's  assistant  treasurer  who 
acted  as  treasurer  during  the  summer 
semester,  retained  that  position  for  the 
coming  \'ear.  Appointment  of  members 
of  the  student  branch  to  scr\e  on  the 
program  and  publicity  committees  for 
this  semester  has  already  been  made. 

Eighty-five  students  from  the  Univer- 
sity's engineering  department  were  pres- 
ent at  this  meeting,  but  for  those  who 
were  unable  to  attend  or  are  as  yet 
luifamiliar  with  the  scope  of  the  stu- 
tlent  branch  of  A.S.M.E.,  the  following 
brief  summary  of  its  purposes  may  prove 
of  value.  The  primary  objectives  of  this 
organization  are : 

1.  To  broaden  the  students  acquaint- 
ance with  the  practical  side  of  mechani- 
cal engineering. 

2.  To  provide  each  student  with  the 
Society  journal,  "Mechanical  Engineer- 
ing." 

3.  To  dc\eIop  the  student's  initiative 
and  ability  to  speak  in  public,  and  to 
familiarize  him  with  the  parliamentary 
procedure  and  organization  of  learned 
societies. 

4.  To  enable  the  student  to  estab- 
lish fraternal  contact  with  his  fellow  stu- 
dents in  engineering  both  of  his  Alma 
Mater  and  at  other  colleges,  and  to 
meet  graduate  engineers  engaged  in  ac- 
tive practice  in  mechanical  engineering. 

The  next  scheduled  meeting  of  the 
society  will  take  place  on  October  16. 
The  discussion  for  this  meeting  will 
center  about  Industrial  Plant  Ventila- 
tion presented  by  outside  speakers  with 
the  aid   of   film. 

A.LCh.E. 

The  student  chapter  of  the  A.I.Ch.E., 
American  Institute  of  Chemical  Engi- 
neers, under  the  sponsorship  of  H.  G. 
Drickemer,  is  planning  a  program, 
which  will  include  speakers,  movies,  etc. 

In  the  past,  the  A.I.Ch.E.  has  co- 
operated with  other  engineering  socie- 
ties in  putting  on  the  engineering  show. 
For  instance,  in  the  last  show,  they 
demonstrated  liquid  air.  Synthetic  milk, 
rivaling  the  natural  product  not  only  in 
taste,  but  also  in  cream  and  vitamin 
content,  was  also  made. 

In  competition  for  scholarships,  fel- 
lowships, and  prizes  the  lllini  chapter 
compares  very  well  with  the  other  77 
student  chapters. 

Membership  of  the  A.I.Ch.E.  is  open 
to  all  students  interested  in  chemical 
engineering.  The  first  meeting  of  the 
semester  is  yet  to  be  announced. 


A.S.C.E. 

The  A.S.C.E.,  an  organization  for 
both  architectural  and  civil  engineers, 
held  two  meetings  during  the  current 
summer  semester,  each  of  great  interest. 

Colonel  Lowe,  now  attending  classes 
at  the  University,  presented  an  enlight- 
ening talk  on  "Construction  in  the  Far 
East,"  telling  of  troubles  with  hostile 
Indian  tribes,  of  terrific  weather  con- 
ditions encountered  in  Persia,  and  of 
the  many  places  of  Biblical  interest  he 
had   visited. 

The  last  meeting  featured  Professor 
Wilson  as  guest  speaker  of  the  evening. 
Professor  Wilson,  an  observer  scientist 
chosen  by  the  government,  was  permit- 
ted to  view  both  phases  of  the  Bikini 
bomb  test.  He  became  acquainted  with 
many  representatives  from  the  12  na- 
tions present  and  told  of  interesting 
conversations  held  with  them. 

The  student  chapter  of  the  A.S.C.E. 
has  already  100  new  members  in  the 
fall  membership  drive.  New  officers  for 
this  semester  are:  Thomas  L.  Thomas, 
president ;  Robert  F.  Krug,  vice  presi- 
dent;  Jim  Halsey,  secretary;  and  Monte 
Moss,   treasurer. 


Television  Aids  Journalists 

Television  service  for  the  convenience 
of  newspapermen  covering  the  United 
Nations  General  Assembly  which  con- 
vened at  Flushing  Meadows  was  in- 
stalled at  the  opening  sessions  there. 

A  new  supersensitive  RCA  Image 
Orthicon  camera  was  used  to  transmit 
happenings  from  the  floor  of  the  As- 
sembly to  quarters  reserved  for  the  press 
and  overflow  audience. 

At  the  opening  sessions  of  the  U.N. 
Security  Council  at  Hunter  College  last 
spring,  similar  television  service  had 
been  installed.  More  than  one-half  of 
the  700  reporters  co\ering  the  meetings 
used  the  television  transmitter  as  a 
means  of  maintaining  constant  contact 
with  the  proceedings  of  the  Council.  As 
a  matter  of  fact  many  expressed  prefer- 
ence for  this  method  of  coverage  as  com- 
pared to  sitting  in  the  council  chambers. 

A  more  satisfying  view  of  proceed- 
ings and  clear  closeups  of  personalities 
at  the  council  table  were  reasons  given 
for  this  preference. 


OLD  BALDY 

We  hear  the  latest  styles  are 
That  clothes  will   match  the  hair. 
We  wonder  what  will  happen  then — 
Old  baldv— will  he  dare? 


"Have  you  ever  had  an\   indecent  re- 
lations?" 

"Yes,   but   thev're  all   dead   now." 


"W^hy  the  black  crepe  on  the  door?" 
Someone  dead  ? " 

"No,  that's  my  roommate's  towel." 
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about  a  company  which  may 
figure  in  your  future 


•  After  concluding  your  studies,  you  may 
wish  to  join  an  industrial  company  such  as 
ours;  or  you  may  make  a  connection  where 
you  will  use  fuels,  oils,  greases,  cutting  fluids, 
liquefied  gases,  or  the  many  chemicals  that 
come  from  petroleum.  In  either  case,  it  should 
be  to  our  mutual  benefit  for  you  to  know  who 
we  are,  where  we  do  business,  and  something 
ot  our  operations. 

Our  corporate  name  is  Standard  Oil  Com- 
pany (Indiana),  and  the  "Indiana"  signifies 
our  origin.  We  were  born  and  raised  in  these 
north  central  states.  From  them  we  have 
spread  out  either  directly  or  through  subsidi- 
ary companies  until  now  we  market  in  40  of 
the  48  states.  We  market  in  15  of  these  states 
under  the  Standard  Oil  name.  We  are  not 
connected  by  afiiliation,  by  management,  or 
by  directorships,  with  any  other  Standard  Oil 
company. 

Competition  benefits  oil  industry  — 
and  public 

We  are  one  ot  the  country's  four  largest 
petroleum  companies  and  do  about  8  per  cent 
of  the  domestic  business.  The  industry  is 
keenly  competitive,  which  keeps  us  on  our 
toes  to  hold  the  pace  in  technological  prog- 
ress, and  to  provide  up-to-date  service  facili- 
ties. Our  current  building  program  calls  for 
the  expenditure  of  about  $150,000,000  just 
as  fast  as  the  materials  can  be  made  available. 
Some  of  this  investment  will  go  to  enlarge 
our  engineering  and  research  facilities. 


Pipe  lines  carry  crude  oil  from  several 
hundred  fields  in  which  we  operate  more  than 
6800  owned  wells,  and  purchase  oil  from 
more  than  1000  others.  Nearly  12,000  miles 
of  pipe  lines  which  we  own,  and  many  miles 
owned  by  others,  transport  our  crude  sup- 
plies and  petroleum  products.  Water-borne 
traffic  totals  more  than  1 1..?00,000,000  barrel 
miles  annually,  requires  us  to  own  eleven 
tankers  and  some  40  tugs  and  barges. 

Wide  territory  coverage 

About  26,000  retail  outlets  receive  their  stock 
in  trade  from  12  refineries,  located  in  Illinois, 
Missouri,  Kansas,  Wyoming,  Utah,  Texas, 
Louisiana,  Georgia  and  Maryland.  Bulk  plants 
number  in  excess  of  4400,  and  there  are  46 
ships,  barge  and  pipe  line  terminals. 

All  ot  the  refineries  have  laboratories.  Un- 
der construction  near  our  Whiting,  Indiana, 
refinery,  close  to  Chicago,  is  the  greatest  of 
them  all  — a  huge  research  plant  which  will 
employ  about  1200  scientists,  technicians, 
and  helpers. 

From  the  foregoing  you  can  readily  see 
why,  among  our  36,000  employees,  there  are 
technologists  in  numerous  categories  — chem- 
ists, physicists,  engineers,  geologists,  entomol- 
ogists, and  others.  They  busy  themselves  in 
congenial  pursuits,  and  have 
at  their  disposal  all  the  equip- 
ment and  facilities  that  mod- 
ern science  can  dream  up. 
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Sew  lmm\\  House 


lor    WAIIM    Alll    IIKlATIXf. 


A  oiH'-story,  5j/j-room,  niodcni  home, 
which  may  prove  to  be  the  most  impor- 
tant sniall  house  to  be  built  in  l'H6 
has  been  announced  by  the  I'niversity 
ot  llh'nois.  It  will  be  the  first  research 
house  to  be  built  at  the  University's 
new  Home  Research  Center  at  Urbana- 
Chanipaign. 

Its  primary  purpose  will  he  the  study 
ot  warm  air  heatin<;.  This  will  be  a  co- 
operative project  of  the  University  and 
the  National  Warm  Air  Heating  and 
Air  Conditioning  Association,  which  in 
l')J4  in  a  similar  cooperati\e  project 
with  the  University,  built  the  world's 
first  house  constructed  expressK  for 
home  heating  research. 

.Scientific  study  under  actual  home 
conditions  in  that  house  is  credited  with 
pro\iding  the  fundamental  information 
upon  which  almost  all  modern  warm- 
air  home  heating  is  based,  and  also  many 
facts  important  to  any  type  of  home 
heating.  This  house  has  been  used  for 
research  for  22  years,  but  it  is  ,in  11- 
room  2-story  house,  much  L-UfZer  than 
the  typical  American  home  of  today. 

The  new  house  will  be  typical  in  size 
of  those  being  built  now.  It  will  benefit 
from  the  research  findings  and  tech- 
niques developed  in  the  older  house,  and 
open  the  way  for  even  better  heating  in 
American  homes  of  tomorrow. 

Like  the  older  house,  the  new  one 
will  be  completely  furnished  and  will  be 
occupied,  to  provide  tests  under  actual 
home  conditions.  To  give  scientific  data, 
four  miles  of  wires  will  be  built  into 
the  house,  connecting  more  than  200 
thermocouples  with  a  central  switch- 
board for  determining  temperatures  at 
many  points  in  the  rooms,  in  and  on  the 
heating  plant,  and  inside  of  the  walls 
and  other  parts  of  the  structure  itself. 

By  its  location  in  the  Small  Home 
Research  Center  at  Urbana-Champaign, 
the  new  house  also  will  be  available  for 
other  studies  which  do  not  interfere 
with  the  primary  purpose  of  heating 
research.  These  may  involve  such  things 
as  landscaping,  decorating,  kitchen  ar- 
rangement, or  the  like. 

The  Research  Center  is  one  ot  the 
activities  of  the  Small  Homes  Council 
of  the  University,  which  coordinates 
work  and  information  for  the  impro\e- 
ment  of  sniall  homes.  Other  research 
houses  will  be  erected  on  adjoining  lots 
of  the  center. 

The  first  heating  plant  to  be  stuilieil 
with  the  new  house  will  be  a  conven- 
tional forced-air  system  whose  main 
trunk  duct  will,  instead  of  diminishing 
in  size  with   distance   from   the   furnace 


as  in  conventional  construction,  be  the 
same  size  throughout  its  length.  H  this 
proves  successfid,  such  construction  can 
mean  appreciable  sa\ings  in  labor  costs 
for  every  forced-air  heating  installation 
made  in  the  future. 

Robert  W.  Roose,  special  research  as- 
sistant at  the  University  who  will  be  in 
charge  of  the  new  house,  has  listed 
among  objectives  for  research  there:  im- 
provement of  heating  plant  operation 
and  reduction  of  costs;  study  of  air- 
transmitting  duct  layouts,  heating  plant 
layouts,  and  heat  distribution  under  con- 
trolled heat  input;  study  of  a  house 
with  a  full  basement  compared  with 
one  having  only  crawl  space  under  the 
floor;  study  of  summer  home  air  condi- 
tioning; and  study  of  new  materials  and 
ideas. 

As  an  example  of  the  last,  he  said  that 
the  chimney  of  the  house  will  be  of  a 
new  t\pe,  made  of  molded  asbestos  in- 
stead of  brick  and  mortar.  He  said  also 
th.it  another  identical  house  without  a 
basement,  but  with  the  floor  resting  di- 
rectly on  the  ground,  may  be  built  later. 

The  basement  of  the  house  now  being 
built  will  be  arranged  so  that  it  can  be 
separated  from  the  rest  of  the  house, 
and  the  heating  plant  put  into  the  utility 
room  for  studies  of  homes  having  no 
basements  but  with  space  under  the 
floor. 

The  floor  will  be  built  with  steel 
joists,  so  that  floor  panel  heating  can 
be  tried.  The  walls  will  be  built  with 
panels  instead  of  plaster,  so  ducts  and 
equipment  can  be  changed  easily. 

The  research  project  is  imder  a  con- 
tract similar  to  those  between  the  Uni- 
versity and  the  association  luider  which 
home  heating  has  been  studied  for  some 
28  years.  The  University  provides  the 
skilled  direction,  the  association,  the 
funds,  and  the  results  are  published  for 
the   benefit   of  every  one. 

This  work  was  started  under  Dr.  Ar- 
thur Cutts  Willard,  then  with  the  me- 
chanical engineering  department  of  the 
University,  later  dean  of  the  College  of 
Kngineering,  and  since  1934  President 
of  the  University,  a  post  from  which  he 
was  retired  Jul\'  1,  1946.  The  work  he 
started  has  been  carried  on  by  other 
authorities  on  the  University  faculty, 
has  revolutionized  thinking  about  home 
heating  and  has  revealed  many  funda- 
mental facts  about  home  comfort  in 
both   winter   and   summer. 

The  benefits  can  be  found  in  almost 
every  new  heating  installation  and  new 
home  planned  in  the  last  decade  or 
more.     P'undamental     facts     have     been 


learned  in  tlie  house  built  in  1''24  about 
furnaces,  furnace  installation,  heating 
controls,  insulation,  storm  windows,  and 
summer   cooling. 

This  house  proved  that  such  a  struc- 
ture can  afford  research  opportunities 
which  no  laboratory  can.  It  is  affected 
by  wind  and  weather,  important  factors 
in  evaluating  and  testing  complete  heat- 
ing systems  and  their  controls. 

The  11-room  2j^-story  colonial  frame 
home  built  in  1924,  though  much  larger 
than  the  typical  homes  being  built  to- 
day, was  typical  in  its  day,  and  it  was 
made  large  also  for  a  second  purpose: 
to  study  the  heating  of  a  large  house 
with  a  warm  air  furnace. 

To  make  the  job  extra-tough,  si.x  of 
the  1 1  rooms  have  three  outside  walls. 
This  house  showed  that  a  large  home 
can  be  heated  with  warm  air;  it  showed 
the  best  way  to  do  the  job;  and  it  has 
shown  many  other  important  things 
about  home  heating  and  comfort. 

It  has  proved  that  the  house  and  the 
heating  plant  are  inseparable.  It  showed 
conclusively  that  construction  of  a  bouse 
has  great  effect  on  its  heating  and  com- 
fort. This  is  where  insulation  and  storm 
sash  comes  in,  and  tests  in  the  research 
house  proved  that  these  weather-proof- 
ing aids  can  cut  the  heating  demands 
in  half.  This  affects  both  the  fuel  bill 
and  the  size  of  the  heating  plant  needed 
— 10  to  20  per  cent  greater  than  in 
laboratory  tests.  The  difference  was 
found  to  come  from  regain  of  heat  from 
the  chimney,  smoke  pipe,  and  other  parts 
of  the  heating  system.  Today  heating 
estimate  calculations  are  based  on  cor- 
rected  values. 

"In  fact,"  says  Prof.  Seichi  Konzo, 
who  is  in  charge  of  the  house,  "the  effi- 
ciency of  a  properly  installed  home  heat- 
ing plant  today  is  known  to  be  better 
than  that  of  the  most  modern  industrial 
plant.  The  homeowner  gets  more  heat 
value  out  of  his  fuel  than  the  manager 
of  the  best-engineered  power  plant.  " 

"Even  more  important  than  construc- 
tion of  the  furnace  is  its  installation," 
says  Professor  Konzo,  speaking  from 
facts  learned  in  the  research  home.  The 
emphasis  on  competent  installation  and 
proper  setting  of  controls  comes  from 
standards  set  by  this  research  at  the 
University  of  Illinois. 

Today,  heating  engineers  list  the  or- 
der of  importance  for  winter  home  com- 
fort and  heating  economy  as:  I — The 
house,  its  construction,  insulation,  etc.; 
2 — Proper  installation  of  the  heating 
plant,  including  setting  of  controls;  3 — 
The  heating  plant  itself. 

During  summer  seasons  the  research 
house  at  the  University  has  not  been 
idle.  It  has  been  used  to  extend  home 
comfort  studies  to  fundamental  informa- 
tion about  summer  cooling.  Data  are 
available  far  ahead  of  present  demands. 
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Process: nitriding  engine  blocks 

Requirements:        accurate  temperature  control 
uniform  heat  distribution 


16'  Hearth  Nitriding  Furnace. 
Photo  by:  Commercial  Steel  Treating 
Corporation,  Detroit,  Mictrigan. 


Capacity  and 
product  specifications  for 
the  GAS-fired  furnace  include: 


Commercial  Steel  Treating  Corporation  demands  accurate  tem- 
perature control  and  uniform  heat  throughout  the  chamber  of 
its  heavy-duty  nitriding  furnace.  GAS  fulfills  these  require- 
ments; five  years  of  successful  operation  supply  the   proof. 


•  Temperature 975  degrees  F. 

•  Allowable  Variation +5  degrees  F. 

•  Process  Time 96  hours 

•  Case  Depth 0.025  inches 

•  Atmosphere  Supply Ammonia 

•  Production  Rate 200  Tons  per  Month 


GAS,  dependable  fuel  for  industrial  processing  operations, 
meets  the  most  exacting  control  and  heating  requirements. 
Low  maintenance  costs  and  cleanliness  characterize  GAS- 
fired  installations. 

Vast  new  fields  for  physical  and  chemical  research  have. 

been  opened  by  demands  in  the  metal  working  industry 

for  more  extensive  use  of  controlled  atmospheres  for 

changing  internal  and  surface  characteristics  of  metals. 

GAS  has  become  firmly  established  as  the  ideal  fuel 

for  controlled  atmosphere  processing. 


Visit  the  A.G.A.  Combined  Exhibit  of 

INDUSTRIAL  GAS  EQUIPMENT 
17TH  NATIONAL  POWER  SHOW 

Grand  Central  Palace  •  New  York  City  •  December  2-7 


AMERICAN  GAS  ASSOCIATION 

420  LEXINGTON  AVENUE,  NEW  YORK  17,  N.  Y. 
NOVEMBER,  1946 


7?/^7^2Jm 


ro^ 


FOR  AIX 

INDUSTRIAL  HEATING 


31 


TECHNOCRACKS 


1st  ilcre  a  studi-iit  of  sciciitilik  Roo.;- 
ian  in  ilis  campusch !  V'ill  \ou  explain  to 
dese  paysants  dat  "Ydiir  Ara^iiTv"  sim- 
ply mecnst  cenu-nt  mixer?  Yoo  niijiht 
ahdt  dat  "Esq."  meenst  putti  piitti.  De 
only  reason  dat  an  "Esq."  issn't  tissible 
after  mein  name  ist  dot  I  hafffii't  '^ott 
mein   I'h.I).   (Doktorof   PhilantluopN  ). 

Doo  yoo  kno\\>  how  1  iiiirr  mein 
nomenclatuur?  1  ust  to  he  a  llc-rr  I'lo- 
fess-or  at  Hi^hdeiberck  —  ya,  Herr 
Smuttenschau.sen,  or  Smut  for  sliort. 
Veil,  I  was  drafi'tedt — 'er  I  volunteeredt 
to  .servf  on  der  Roosian  front.  Den  de 
day  camdt  ven  1  saw  redt.  Dey  sendt 
me  to  Sibearia  on  a  repair  gang  to  vork 
on  some  railroadt.  I  tank  it  vas  some 
sooperban  branch  of  der  Berlin  to  Bagh- 
dad Railvay.  I  opera  ted  t  der  cement 
mixer  —  hence,   Ydur  Aragrev. 

At  the  present  time  (note:  I  speaka 
da  good  Englisch,  too),  I  am  an  in- 
structor (j.g. )  in  Civil  Engineering  — 
cement  mixing.  Also,  I'm  a  spare  time 
advisor  to  Miss  Irene  Pierson  at  the 
mini  Union  on  matters  like  dances — 
mixers  or  something  or  'nother.  And,  of 
course,  I'm  Director  of  the  Institute  of 
Pyrotechnical    Humor. 

Now  let's  talk  shop.  The  Institute 
was  brought  about  by  the  necessity  for 
space  filler  in  this  illustrious  magazine 
and  by  an  urge  from  the  Ed.  (You 
know,  an  urge  is  the  mother  of  all  ne- 
cessities). In  other  words,  the  big  job 
is  to  furnish  comic  relief — so — let's  dig 
into  the  community  chest  and  get  our- 
selves some  relief. 

*  *      * 

It  is  of  necessity  to  remember  that 
anything  printed  in  this  column  does 
not  necessarily  rcHect  the  opinions  of 
this  magazine;  b\it,  there  is  some  cen- 
sorship. 

*  »     * 

Of  course  you  know  about  the  toaster 
who    won    the    father's    contest    because 

he  had  so  manv  grills. 

'*     *     « 

Why  preach  against  the  modern  bath- 
ing suit  when  there  isn't  enough  left 
to  talk  about? 

Modern  Bookworm:  the  termite  who 
will  oidv  eat  books  like  "P'orever  Am- 
ber." 

»      »      » 

Red:  tliat  which  a  certain  bull  claims 
to  get  mad  at  when  he  sees  a  certain 
bear. 


A  meddling  old  English  woman  ac- 
cused one  of  the  village  workmen  of 
having  reverted  to  drink  because  "with 
her  own  eyes"  she  had  seen  iiis  wheel- 
barrow standing  outside  tlie   ta\trii. 

The  accused  man  made  no  \erbal 
defense;  but  the  same  e\ening,  he  placed 
his  wheelbarrow  outside  her  door  and 
lett   it  there  all    night. 

*  *      » 

Electron  to  another:  "Sorry  Ohm 
late,   but   I    met   some   resistance." 

Another  to  Electron:  "Well  win  in 
Henry's  name  didn't  you  take  the  siiort 

circuit  ?" 

*  *      -» 

If  you  don't  mind  —  there  was  the 
moron  who  thought  air-conditioning 
was  P.E.M.  60  for  windbags.  (Heck! 
I   should   talk;  I  take  it). 

»      *      * 

Then  there  was  the  penguin,  who, 
when  he  saw  his  cousin  in  the  zoo,  said  : 
"Aha,  a  chain  smoker."  (That  was  a 
paiil  ad  by  a  certain  cigarette  company). 

*  »      * 

TRACKS  TASTE  GOOD 
A  Chinese  cook  was  walking  through 

the  woods.  He  turned  aroimd  to  see  a 

bear   (guess  what  kind)   following  him, 

smelling  his  tracks. 

"Hmm,"    said    the    cook.    "You    like 

my   tracks?    Velly   good,    I    make   some 

more." 


After  you  set  the  index  on  the  D 
scale  against  2.154  on  the  C  scale 
on  your  new  log  log  vector  duplex 
slide  rule,  Mr.  Altbaum,  what  hap- 
pens then? 


Life  is  just  one  tool  thing  after  an- 
other. Love  is  just  two  fool  things  afr(  i 
each   other. 

»     *     * 

Here  is  a  request  from  U.  S.  R\ib 
ber  Company : 

Mac:  "My  wife  treats  me  like  a  flat 
tire." 

Jac:  "You're  lucky,  mine  treats  nu- 
ll ke   a  spare." 

Pam :  "Where's  yom'  dad?" 

Ham:   "He's  out   in   the   pen   fleeciiiL' 

an  old  sheep." 

Pani:    "Heck,   mine's   in    the   pen    tm 

fleecing  an   old   goat." 

Humans  are  usually  either  masculine 
or  feminine.  Then  there  are  those  who 
are   neuter. 

*  *     * 

And  of  course  there  was  the  moKui 
who  asked  Governor  Warren  for  the 
Florida  Keys.  I  think  he's  the  same  oiif 
who  mistook  our  old  maid  for  a  laundr\ 
bag. 

^-        -ri-r        -*- 

It  used  to  be  54'-40'  or  fight;  but 
toda\-  it's  16-18_^'I>   or  strike. 

*  *      * 

Then  there  was  Art,  who  caught  his 
neighbor's  house  eaves  dropping  on  his 
back  porch. 

Teacher:    "Willie,   mention   an   anal- 
ogy to  'from  a  mole  hill  to  a  mountain'." 
Willie:    "From   a    young   girl    to    an 

adolescent." 

*-     *     i^ 

Then  there  was  the  moron  who  trav- 
eled 1,000  miles  to  see  the  bust  of 
Venus.  Now  why  didn't  he  look  in  the 
lobb\'  of  the  Auditorium? 

*  Si       » 

Surveying  Prof:  "Did  you  bring  a 
fieldglass  with  you?" 

Dutt:  "Never  nu'nd  that,  we  can 
diink  just  as  well  out  of  this  flask."        g 

Well,  peasants,  I  must  run  along  now 
to  mix  the  cement  for  the  hole  in  the 
Broadwalk.  I  hope  you've  enoyed  our 
first  time  together.  Perhaps  I  can  he 
more  revealing  next  time.  Until  then, 
chew  on  this  one :  he  who  reads  these 
jokes  and  laughs  twice  is  reading  be- 
tween the  lines.  J 
"V'ours  till  the   Broadwalk  runs.        | 
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odak 


Because  of  photography's  mobility. . . 


THIS  FOSSIL  was  big  .  .  .  and  fragile  . . . 
and  far  away.  Yet  here  it  is  .  . .  intact . . . 
because  of  photography's  mobiHty. 

Mobilitif:  isn't  this  a  characteristic  of  pho- 
tography that  today's  fast-moving  business 
and  industry  could  make  good  use  of?  In- 
deed it  is.  And  here  are  some  of  the  ways 
leading  executives  are  using  it.  They're  util- 
izing .  .  . 

Photographic   illustrations   ...  to  bring  product 
and  prospect  face  to  face. 

Recordak   .  .  .  to  transport  condensed  copies  of 
documents  to  branch  offices. 


Photo  Layout  ...  to  move  layouts  and  drawings 
from  drafting  board  to  metal  faster,  more 
accurately. 

Record  photography  ...  to  bring  accident  scenes 
into  tlic  courtroom. 

Motion  pictures  and  slide  films  ...  to  abolish  the 
distiincc  between  manufacturers  and  markets. 

Radiography  ...  to  bring  subsurface  conditions 
up  wlicre  they  can  be  seen. 

In  our  booklet,  "Functional  Photography,"  you'll 
find  other  ways  photography  can  be  helpful  .  .  . 
because  of  its  mobility.  Write  for  your  free  copy. 

Eastman  Kodak  Company,  Rochester  4,  N.  Y. 


Functional   Photography  is  advancing  business  and  industrial  technics 


great  name  in  research  with  a  big  future  in  CHEMISTRY 


"^,. 


0^ 


SILICONE  CHEMISTRY 

The  Opening  of  a  New  Frontier 

Organosiliron  clictnistry  has  gone 
to  work.  A  little-known  and  sparsely 
investigated  field  for  40  years,  or- 
ganosilicon    chemistry    now    offers 
^  tremendous  oppor- 

i*ii  tunities  for  explora- 

tion. The  silicones, 
but  one  corner  of  this 
field,  have  already 
Ch  [)roved  themselves  in 

the  years  of  war. 
In  1942.  after  four  years  of  in- 
tensive research.  General  Electric 
built  a  pilot  plant  for  the  produc- 
tion of  a  number  of  silicone  prod- 
ucts. Based  on  new  chemical  reac- 
tions, this  plant  operated  under 
wartime  secrecy  to  proiliice  silicones 
for  jobs  no  other  materials  could  do. 
There  is  new  mastery  over  heat, 
cold,  and  moisture  in  the  man-made 
silicone  molecule.  Its  tough  back- 
bone of  siliccm  and  oxygen  gives 
stability  and  endiarance.  Its  carbon 
and  hvdrogen  lend  versatility  and 
varielv  to  the  numerous  new  kinds 
of  molecules.  Silicones  are  some- 
thing new  under  the  sun. 

li-E  Silictme  Rubber  solves 
war  problems 


^^^^ 


stays  rub- 
bery from 
575°  V.  to  60°  below  zero — a  temper- 
ature range  that  natural  and  syn- 
thetic rubbers  can't  stand.  Gaskets 
made  of  G-E  Silicone  Rubber  were 
used  to  advantage  in  turbosuper- 
chargers  .  .  .  naval  searchlights  and 
signal  equipment .  .  .  chemical  man- 


ufacturing processes  .  .  .  electrical 
equipment.  Silicone  rubber  needs 
only  tensile  strength  to  make  heat- 
defying  tires  that  might  outlast 
your  car. 

Silicones  put  water  in  its  place 

,  Dri-Film  is  the 

patented  name  for  a 
number  of  G-E  Sili- 
cone water  repellents 
that  vary  according 
I  to  their  application 
to  ceramics,  plas- 
tics, textiles,  and  other  materials. 
A  coating  of  transparent  Dri-Film, 
invisible  with  a  microscope,  is 
durable  enough  to  shed  water  for 
vears  at  a  time.  Dri-Film  was  used 
to  treat  paper  gas  mask  filters  .  .  . 
naval  binoculars  . . .  tank  periscopes. 
Some  foreseeable  Dri-Film  possi- 
bilities are:  treatment  for  bathroom 
tile  and  porcelain  .  .  .  better  electron 
tube  perforniance  in  vest  pocket 
radios  and  hearing  aids  .  .  .  shower- 
proof clothing  that  looks  and  feels 
like  ordinary  clothing  . . .  drier  trout 
dry  flies  .  .  .  paper  plates  for  serving 
hot  food. 

Closer  to  the  ideal  insulation 

G-E  Silicone  Resin  Varnishes, 
used  with  glass  fiber  approach  the 
long-sought-for  ideal  insulation.  It's 


now  possible  to  di-- 
sign  a  given  pow.  i 
rating  into  elect  n 
cal  apparatus  willi 
less  insulation — and  save  up  to  Jn 
per  cent  in  its  weight  and  bulk. 
Think  what  such  savings  in  weigh  I 
and  bulk  will  mean  in  future  elci  - 
trical  apparatus ! 

Lubrication  comes  from  sand 

Silicone  oils  offer  previously  un- 
heard-of viscosity  constancy  over  a 
wide  temperature  range  . . .  they  are 
chemically  inert  .  .  .  they  can  be 
made  rust-inbibitive .  .  .  they  won't 
sludge.  Silicone  oils  promise  to  brini; 
more  compact,  trouble-free  hydrau- 
lic systems  and  pumps  which  will  be 
sealed  permanently  by  the  manufac- 
turer. 

The  Chemical  Department  of 
General  Electric — a  great  new  name 
in  chemistry — is  tiu-ning  up  more 
new  and  amazing  silicone  possibil- 
ities every  day.  A  new  G-E  j>lant 
for  commercial  siliccme  production 
now  is  being  built  at  Waterfurd. 
New  York.  Soon,  many  tested  G-K 
Silicone  products  will  be  available 
to  industry.  For  Silicone  informa- 
tion, WTite  to  the  Chemical  Depart- 
ment, General  Electric  Companv. 
1  Plastics  Avenue,  Pittsfield.  Mass. 
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A  message  to  students  of  chemistry  and  chrniical  engineering  from 

DR.  IRVING  LANGMUIR 

Associate  Director,  G-E  Research  Laboratory, 

Winner  of  Nobel  Prize  in  Chemistry 

There  will  always  be  new  frontiers  of  science.  Opening  up  right 
now  at  General  Electric  is  the  broad  frontier  of  organosilicoii 
chemistry.  Scientific  research  and  product  development  in  this 
fascinating  field  challenge  the  young  chemist.  And  the  building 
of  a  whole  new  chemical  industry  offers  splendid  opportunities 
to  the  ambitious  chemical  engineer. 

GENERAL  A  ELECTRIC 


PLASTICS      •      SILICONES      •      INSULATING    VARNISHES      •      GLYPTAL    ALKYD    RESINS 
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1.  WHAT  IS  THE  TOTAL  WEIGHT  of  the  electrons 
flowing  through  a  100-watt  lamp  filament,  burning 
continually  for  one  year  on  a  115-volt  circuit  — 
(a)  150-billionth  ounce,  (b)  5460-millionth  ounce, 
(c)  2%  ounces? 


l3 

hot  ^fuff ! 
/ 


2.  WHAT  IS  THE  AMPERAGE  of  the  average  thunder- 
bolt-(a)  20,000  amperes,  (b)  1,700,000  amperes, 
(c)  4,000,000  amperes? 


■\~^- 


0O3H... 
^irs  heavy ! 
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i'm  purer  fharj 

the 
driven  snow^l 


3.  AIR  PASSING  THROUGH  the  experimental  wind 
tunnel  at  Wright  Field,  during  a  single  hour,  weighs 
as  much  as—  (a)  Army  "jeep",  (b)  electric  loco- 
motive, (c)  medium-size  ocean  liner? 


V-<-<_^_^5^^^ 


4.  THE  PUREST  FORM  of  iron  ever  produced  is  used 
in  —  (a)  arc-welding  electrodes,  (b)  thermostatic 
controls,  (c)  spectrum  analysis? 


What  does  Westinghouse 
offer  College  Graduates? 


If  you  have  the  proper  qualifica- 
tions, Westinghouse  offers  you  a 
real  opportunity  for  a  career  in 
research,  engineering,  manufacturing,  design,  service, 
sales,  and  business  administration. 

Westinghouse  owns  and  operates  29  major  plants  for 
the  manufacture  of  all  kinds  of  electrical  and  mechan- 
ical equipment,  ceramics,  plastics,  alloys 
and  many  other  products. 

If  you're  interested  in  the  future  of 
extraordinary   opportunity,   send   for 
your  copy  of  our  new  book,  "Finding 
Your  Place  in  Industry."  Make  it  the 
guide  book  of  your  future! 

Write:  University  Relations,  Edu- 
cational Department,  Westinghouse 
Electric  Corporation,  305  Fourth 
Ave.,  Pittsburgh  30,  Pennsylvania. 
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What  you  should  know 


about  the  TIMKEN  BEARING 


ESSENCE  OF  PERFORMANCE 


Timken  introduced  the  tapered  principle  over  48  years  ago  to 
obtain  an  anti-friction  bearing  with  the  ability  to  carry  radial 
loads,  thrust  loads  or  any  combination  of  the  two.  During  the 
ensuing  long  period  of  engineering  development  and  experi- 
ence, a  constant  refinement  of  design  has  taken  place,  making 
the  Timken  Bearing  of  today  supreme  in  performance. 

Here  are  the  three  most  important  features  exemplified  in  the 
design  of  the  Timken  Bearing. 


1.TRUE  ROLLING  MOTION 

This  basic  necessity  is  accomplished  by  making  all  lines  coincident 
with  the  tapered  surfaces  of  the  rollers,  cup  and  cone,  meet  at  a 
common  apex  on  the  axis  of  the  bearing,  Figure  1.  True  rolling 
motion  always  has  been  incorporated  in  the  Timken  Bearing. 


2.  POSITIVE  ROLLER  ALIGNMENT 

During  the  development  of  the  Timken  Bearing,  as  speed,  load  and 
accuracy  requirements  increased,  various  methods  were  used  to 
stabilize  the  rollers  and  prevent  them  skewing  on  the  raceways.  The 
problem  finally  was  solved  by  so  designing  the  roll  end  and  cone  rib, 
that  when  generated  during  bearing  production,  perfectly  smooth, 
mated  working  surfaces  are  obtained  at  the  contact  area,  which  keeps 
the  rollers  positively  and  permanently  aligned  on  the  raceways,  re- 
duces friction  at  this  vital  point  to  the  minimum  and  eliminates 
initial  wear.  The  light  areas  on  the  ends  of  the  rollers  in  Figure  2 
show  generated  contact  of  roller  ends  with  cone  rib. 


3.  MULTIPLE  PERFORATED  CAGE 

All  the  openings  in  the  Timken  Bearing  cage,  Figure  3,  are  stamped 
out  in  one  operation  by  means  of  multiple  perforating  dies  made 
to  extremely  close  precision  tolerances.  This  assures  exact  center- 
to-center  spacing  of  the  rollers  around  the  periphery  of  the  race- 
ways, so  that  every  roller  takes  its  full  share  of  the  load  when  the 
bearing  is  in  operation. 
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A  thorough  knowledge  of  Timken  Bearing  design  and  application 
will  be  one  of  your  best  assets  when  you  graduate  to  enter  the 
professional  engineering  field.  Begin  to  acquire  it  now. 

THE  TIMKEN  ROLLER  BEARING 
COMPANY,        CANTON        6,        OHIO 


TIMKEN 

TAPfm  Toller  'bearihgs 
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Electropult  Launches  Planes 
From  Small  Fields 

'I'lic  problem  ot  hiuiu-hin^  |•ll,•llu■^ 
tioin  till'  short  nm\va\s  ot  small  (ii-lils 
aiiil  carrier  decks  is  now  beinji  solved  b\ 
use  of  the  Kiectropult.  This  new  device, 
(lesifiiied  and  built  by  engineers  of  West- 
inghouse  Electric  Corp.,  has  proved  very 
satisfactory  in  all  tests,  jet  propelled 
planes  that  ordiiiarih  reipiire  a  run  of 
2, ()()()  feet  are  launched  b\  the  Kiectro- 
pult after  a  run  of  .^4(1  feet  ;it  a  speed 
of  116  miles  per  hour  in  (inl\  4.1  sec- 
onds. Size  of  the  plane  to  be  launched 
presents  no  problem  because  the  machine 
gains  in  effectiveness  as  the  si/e  of  the 
aircraft  increases. 

The  Electropult  is  essentiall\  a  huge 
induction  motor  laid  out  Hat.  Its  1,.?S2 
foot  track  corresponds  to  the  rotor  of  the 
conventional  machine  and  the  shuttle 
car  which  riuis  along  it  acts  as  the  stator. 
The  shuttle  car  itself  is  1 1 '/a  feet 
long,  5]/^  feet  wide,  and  extends  only 
five  inches  above  the  track.  A  bridle  of 
steel  cable  is  used  to  harness  the  plane  to 
the  car.  The  plane  rides  along  the  track 
on  its  own  wheels.  When  it  reaches 
flying  speed  the  car  is  stopped,  the  steel 
cable  falls  off,  and  the  plane  takes  off. 

The  power  suppl\-  for  the  Electropult, 
a  rather  complicated  affair,  is  housed  in 
a  sunken  concrete  vault  beside  the  run- 
way. A  Pratt-Whitney  1,100  horse- 
power aircraft  engine  drives  a  D-C  gen- 
erator which  is  connected  to  a  D-C  mo- 
tor. This  motor  in  turn  drives  an  A-C 
generator  and  a  24-ton  Hxwheel.  The 
flywheel  developcs  a  tremendous  amount 
of  kinetic  energy  when  accelerated  to  its 
full  speed  of  1,300  revolutions  per  min- 
ute. This  stored  energy  drives  the  A-C 
generator  which  supplies  power  to  the 
Electropult  during  the  few  seconds  re- 
quired to  launch  a  plane. 

Designs  have  already  been  completed 
for  an  Electropult  capable  of  launching 
the  largest  existing  air  liners  at  a  speed 
of  120  miles  per  hour  with  a  take  oft' 
run  of  SOO  feet.  Ordinarily  these  planes 
would  need  about  4,000  feet  to  reach 
flying  speed.  A  maximum  acceleration 
of  one  "(i"  would  be  built  up  during 
the  first  two  seconds  of  the  take-oft. 
This  means  that  a  passenger  would  be 
pressed  back  into  his  seat  by  a  force 
about  equal  to  his  own  weight. 

A  catapult  of  this  type  will  find  n\i- 
merous  applications  wherever  short  run- 
ways have  been  a  handicap  such  as  air- 


Preparations  lor  lauiuhing  a  plane  with  tlie  aid  ol  the  electropult 


craft  carriers,  floating  airports,  mid  city 
airports,  etc. 

Illustration  shows  a  jet  propelled 
plane  being  readied  for  launching.  The 
shLittle  car  can  be  seen  beneath  the  plane. 
Mechanics  are  attaching  the  towing 
cable  which  will  be  dropped  when  the 
plane  takes  to  the  air. 


times  as  fast  as  the  routine  medical  c 
posure  are  accomplished  by  an  electror 
tube  which  operates  under  high  momc 
tary  voltage,  sending  electrons  towa 
the  "target"  at  nearh'  100,000  miles 
second. 


Super-Speed  X-ray  Studies 
Body  Distortions  .  .  . 

\Iillionth-of-a-second  \-ra\  pictures 
now  are  being  used  to  study  the  bodily 
distortions  a  flier  endures  when  he  makes 
a  crash  landing  or  is  catapidted  out  of  a 
crippled  speed  plane.  In  crash  landings 
fliers  undergo  a  shock  equivalent  up  to 
10  times  the  shock  to  a  motorist  if  he 
could  halt  his  automobile  in  one  second 
from  a  milc-a-miiuite  speed.  Decelera- 
tion blows  can  be  cushioned,  but  strains 
on  body  organs  still   are  a  problem. 

Laboratory  simulation  of  actual  Ax- 
ing and  crash  conditions  allow  sequence 
photographs  to  show  step-by-step  distor- 
tion of  the  organs.  With  the  speed  of 
jet  planes  rapidly  approaching  1,000 
mile-an-hour  speeds,  a  man  climbing  out 
of  a  crippled  supersonic  plane  would  be 
cut  to  ribbons  by  the  wind.  The  high 
acceleration  necessary  to  jetti.son  the 
pilot  out  so  he  can  parachute  to  safety 
gives  his  organs  a  jolt  of  20  G's. 

The  speedy  exposures  of  about  20,000 


Ultra  Violet  Lamp 
Preserves  Food 

Installed  in  h<jme  refrigerators,  a 
midget  ultraviolet  ray  lamp  emits  bac- 
teria-killing rays  and  produces  ozone  to 
IMcvent  food  spoilage  and  to  purify  food 
\'apors,  it  was  annoiuiced  by  an  eastern 
laboratory  recently. 

Mold  growth  and  food  decay,  two 
food  destroyers,  proceed  rapidly  in  high 
humidity  cabinets  where  temperatures 
are  above  nonnal  to  preserve  flavors,  but 
are  forestalled  by  the  new  Sterilamp.  In 
the  lower  humidity  cabinets  which  were 
popular  during  pre-war  days,  accumula- 
tion of  foododors  was  the  main  headache 
for  the  housewife.  Now  the  new  Steri- 
lamp produces  ozone  which  purifies  food 
vapors  by  breaking  down  vapor  mole- 
cules. 

Operating  on  three  and  one-half  watts 
and  only  when  the  refrigerator  coni- 
pre.ssor  runs,  the  lamp  has  a  usefid  lite 
of  one  year.  It  is  installed  with  a  trans 
former  which  also  consumes  three  and 
one-half  watts. 
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"Nothing,"  Important  Link 
In  Fissionable  Uranium  .  .  . 

High  speed  pumps  which  may  pio\e 
valuable  for  food  dehydration,  blootl 
plasma  and  penicillin  processing,  vitamin 
distillation,  oil  and  chemical  production, 
vacuum  casting  of  metals  and  vacuum 
drying  of  paper,  capacitors  and  other 
products  were  a  major  factor  in  making 
the  atomic  bomb  possible.  More  perfect 
vacuums  created  more  swiftly  and  in 
greater  quantity  than  e\er  before  were 
used  during  the  electromagnetic  separa- 
tion of  uranium.  These  vacuums  were 
made  possible  by  the  largest  oil-diffusion 
pumps  ever  constructed,  using  heated  oil 
mists  to  drive  away  molecules  of  air. 
The  pumps  were  especially  developed 
for  the  atomic  bomb  work  by  the  West- 
inghouse  Electric  corporation  and  the 
I  niversity  of  California. 

'Hard'  vacuums  were  needed  to  per- 
mit electron  and  ion  activity  in  some  of 
the  separation  machines  much  as  vacuums 
are  used  to  allow  such  activity  in  elec- 
tronic tubes.  The  giant-sized  pump^ 
created  vacuums  in  Calutrons.  the  elec- 
trical "atom  sorters"  which  separated 
Uranium  233  from  the  two  other  Ura- 
nium isotopes  in  the  electromagnetic  sep- 
aration process.  The  Army's  official  re- 
port on  atomic  energy  says  that  this 
method  resulted  in  large  scale  produc- 
tion of  U-235.  Smaller  versions  of  the 
pumps  used  with  the  Calutrons  were 
used  in  the  gaseous  diffusion  method  of 
separating  uranium  isotopes. 

The  oil  molecules  in  the  diffusion 
pumps  are  heated  electrically  in  a  "vat  " 
in  the  bottom  of  the  pump  and  are 
hurled    upward    at    nearh    the   speed   of 


sound  through  a  chimney-like  sleeve  and 
.stream  out  through  jets  that  are  angled 
sharply  downward.  These  oil  molecules 
entrap  the  air  molecule  from  the  con- 
tainer being  evacuated  and  push  them 
downward  and  into  an  eight-inch  oil  dif- 
fusion piunp,  which  operates  at  a  slightly 
higher  pressure,  and  on  out  through  a 
mechanical  pump,  from  which  they  are 
exhausted  into  the  atmosphere.  The 
cycle  is  repeated  imtil  the  pressure  in 
the  largest  pump  is  only  two  hundred 
millionths  of  a  pound  per  square  inch, 
compared  with  atmospheric  pressure  ot 
13  pounds.  At  its  full  operating  pressure, 
the  giant  pump  can  create  this  99.999999 
per  cent  perfect  vacuum  faster  than  any 
other  pump  ever  built  and  can  empty 
thousands  of  cubic  feet  of  air  in  one 
minute.  Improved  jet  design  and  tapered 
walls  of  the  pump  speed  the  trapping  of 
the  air  molecules  and  account  for  higher 
pumping  speed. 


Moon-to-Earth  Radio 
Broadcasts  Foreseen  .  .  . 

15\  combuiing  the  recent  advances  of 
electronics  and  rocket  power,  a  compact 
"rocket  radio"  capable  of  carrying  a 
100-watt  transmitter  the  230,000  miles 
to  the  moon  in  about  60  hours  has  been 
forecast  by  Associate  Director  J.  A. 
Hutcheson  of  Westinghouse  Research 
Laboratories.  With  50  pounds  of  stor- 
age batteries  and  less  than  50  additional 
pounds  devoted  to  an  ultrashort  wave 
transmitter  and  associated  clockwork, 
signals  could  be  sent  to  receiving  sta- 
tions here  on  local  conditions  on  the 
flight  to  the  moon  and  for  several  days 
after  it  has  landed  there. 


Dr.  Hutcheson  proposes  to  turn  the 
set  on  for  a  minute  each  hour  by  means 
of  an  electric  clock  mechanism.  A  tiin 
transcei\er  similar  to  the  proximity  fuse 
would  set  off  reverse  rockets  and  turn 
off  forward  rocket  power  at  the  right 
instant  to  eliminate  damage  of  the  deli- 
cate instruments. 


Rocket  Powered  Torpedoes 
For  Underwater  Use 

Rocket  power  is  now  read)  to  take  its 
place  propelling  torpedoes.  The  develop- 
ment of  a  rocket  propelled  torpedo  called 
the  Hydro-bomb  for  launching  from  a 
plane  has  been  announced  by  Westing- 
house  Electric  corp.  with  the  approval  of 
the  Army  Air  Forces.  < 

This  new  torpedo  resembles  the  reg- 
ular submarine  torpedo  in  appearance. 
It  carries  approximately  600  pounds  of 
explosive  in  its  war  head  and  travels 
throLigh  the  water  at  40  miles  per  hour. 
This  compares  favorably  with  other 
r\pes  and  the  Hydro-bomb  is  also  simple 
and  inexpensive  to  construct.  Its  ex- 
treme range  and  accuracy  permit  the 
plane  dropping  it  to  stay  out  of  range 
of  heavy  anti-aircraft  fire. 

Army  requirements  demanded  that  the 
Hydro-bomb  withstand  a  drop  of  six 
hundred  feet.  Tests  from  altitudes  as 
high  as  2,000  feet  left  the  bomb  undam- 
aged and  in  good  working  order. 

When  the  bomb  is  dropped  from  a 
speeding  plane,  the  impact  on  striking 
the  water  throws  a  switch  that  ignites 
the  rocket  motors'  solid  fuel.  Gyroscop- 
ic controls  keep  the  bomb  on  course  and 
special  depth  controls  regulate  the  depth 
of  its  operation  under  water.  A  true 
rocket  motor  such  as  is  used  here  can 
operate  under  water  because  it  supplies 
its  own  ox\gen  for  combustion  from  the 
ingredients  of  the  solid  fuel. 


The  new   "Hydro  bomb"   lor   aerial   lauiuhing 
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Metal   Takes 
Own  Temperature 

A  special  metal  alIo\,  wiiich  tells  tem- 
perature by  color  changes,  has  helped 
(i-E  engineers  solve  the  difficult  prob- 
lem ot  determining  the  intense  and  vary- 
ing iieat  of  the  turbine  wheel  whirling 
at  more  than  1,000  miles  an  hour.  The 
alloy  shows  a  marked  color  change  for 
every  25-degree  change  in  temperature 
from  500  degrees  centigrade  to  700  de- 
grees centigrade,  then  reverts  to  its  orig- 
inal color  and  begins  the  color  scale  over 
again  from  725  to  900  degrees  centi- 
grade. 

By  making  turbine  parts  of  the  alloy, 
the  turbine  has  to  show  its  colors  during 
operation,  and  by  so  doing  takes  its  own 
temperature. 


Using  Meclianleal  and  Dielectric  Strengtli 


SYNTHANE  laminated  phe- 
nolic, sandwiched  between 
and  bonded  to  layers  of  a  re- 
silient material,  is  the  basis  of 
an  interesting  plastics  applica- 
tion. 

Tlie  assembly  — a  condenser 


—  depends  upon  the  resilient 
material  for  a  perfect  seal  when 
the  edge  of  the  can  is  crimped. 
Syntliane  backs  up  the  resilient 
material,  provides  needed 
strength  and  rigidity,  and  is  also 
an  excellent  electrical  insula- 


tor, unaffected  Ijy  condenser  oil. 
Synthane  Fabricated  Parts 
are  produced  by  men  who  know 
how  to  make  plastics  and  liow 
to  machine  them,  using  special- 
ized equipment.  Synthane  Cor- 
poration, Oaks,  Pennsylvania. 
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Has  Turbines  in 


By  Karl  llilgon«lorf 


With  rapid  progress  being  made  in  tlie 
use  of  gas  turbine  plants,  it  is  appropriate 
that  engineers  be  kept  informed  of  the 
evolution  of  this  new  tool  in  the  power 
field.  In  about  10  years,  the  gas  turbine 
has  been  used  in  aircraft,  locomotives,  sea- 
going ships  and  stationary  land  plants.  The 
future  of  the  turbine  grows  brighter  day 
by  day.  The  turbine  costs  less,  weighs  less, 
and  has  fewer  parts  than  other  prime 
movers.  It  may  be  adapted  to  use  atomic 
energy. 


The  versatile  gas  turbine  wliich  has 
proved  an  outstanding  success  in  indus- 
try and  in  military  service  has  shown 
that  it  will  ser\e  where  steam  power  has 
definite  drawbacks.  For  one,  the  gadgets 
and  many  parts  that  make  up  efficient 
boiler  and  turbine  power  plant,  the  pure 
boiler  feedwater.  the  large  amounts  of 
cold,  condensing  water  necessary  to  such 
turbines  are  drawbacks  which  the  com- 
bustion turbine  eliminates.  The  advan- 
tages ot  no  boilers,  few  moving  parts  ( it 
is  one-half  the  length  of  a  Diesel  engine 
and  deli\ers  equal  power),  cannot  be 
overlooked. 

Recently  in  an  attempt  to  promote  the 
use  of  turbines  in  railroads,  John  Yel- 
lott,  chief  of  the  Institute  of  (jas  Tech- 
nology, headed  a  project  to  consider  the 
use  of  powdered  coal  as  a  fuel  for  com- 
bustion turbines.  The  wresting  of  power 
from  inexpensive  coal  was  long  a  hope 
of  engineers  and  now  since  last  Decem- 
ber a  coal-burning  turbine  has  been 
whirling  away  at  John  Hopkins  Univer- 
>ity.  While  our  oil  supph'  is  rapidly 
dwindling,  we  have  a  coal  supply  which 
promises  to  last  3,000  years.  And  it  is 
cheaper  to  burn  coal  directly  than  to 
extract  oil  from  the  coal  source  material. 
.Vow  it  is  po.ssible  to  burn  any  cheap 
coal,  even  lignite,  which  can  be  found  in 
Texas,  Montana,  North  Dakota,  and 
Canada. 

One  advantage  of  the  gas  turbine  was 
ncjted  in  jet  planes  flying  in  cold  cli- 
mates. In  dense  cold  air,  power  goes  up 
and  more  air  is  driven  through  the  tur- 
bine with  less  expenditure  of  power. 
The  Diesel  is  still  the  most  efficient  en- 
gine with  efficiencies  as  high  as  36%,  as 
compared  with  24%  for  the  steam  tur- 
bine and  30%  for  central  station  steam 
turbine.  The  gas  turbine,  however,  in 
normal  atmosphere  has  an  efficiency 
around  30%,  with  regeneration.  Use  of 
coal  will  cut  costs  by  one-third.  As  one 
writer  puts  it,  the  recent  development  of 
the  nubine  is  one  of  the  outstanding  de- 
\eiopments  along  with  radar  and  atomic 
energy. 

The  excellent  performance  of  gas- 
turbine-driven  superchargers  for  our 
bombers  and  pursuit  planes  during 
World  War  II  is  a  fact  known  to  all. 
The  past  performances  of  the  gas  t\ir- 
hine  has  put  new  emphasis  on  develop- 


ment of  high  temperature  materials  used 
in  its  construction.  Gas  turbines  in 
turbo-superchargers  and  in  jet  propul- 
sion units  are  operated  for  long  periods 
of  time  at  1,300  degrees  F.  As  a  matter 
of  fact  future  success  depends  on  use  of 
a  better  alloy  than  the  chromium,  nickel, 
tungsten,  columbium  titanium,  niohb- 
denum  blade  alloy  now  used. 

Applications  in  Industry 

Two  major  applications  of  the  gas 
turbine  in  industry  have  been  the  use  in 
locomotives  and  in  oil  refining  plants. 
Out  of  the  many  thousands  of  hours 
piled  up  by  gas  turbines  in  actual  com- 
mercial operation,  performance  charac- 
teristics are  now  known.  The  principal 
commercial  application  has  been  in  oil 
refineries,  employing  the  Houdry  pro- 
cess, a  catalytic  cracking  method  of 
manufacturing  gasoline.  In  1938  Allis 
Chalmers  built  units  according  to  speci- 
fications developed  by  a  Swiss  concern. 
Brown  Boveri,  to  supply  large  volumes 
of  air  (23,000  to  60,000  cfm)  to  the 
cracking  plants.  An  integral  part  of  the 
chemical  process,  their  function  was  to 
furnish  air  pressure  at  lower  cost  than 
afforded  by  any  other  means. 

The  cross  section  of  the  gas  turbine 
element  of  a   Houdrv  unit  is  shown  on 


next  page.  Simplicity  is  the  distinguish- 
ing feature  of  the  turbine,  for  the  di- 
verse appendages  characteristic  of  pre- 
vious types  are  absent.  Basically  the 
constituents  are  a  gas  turbine,  compres- 
sor, combustion  chamber,  and  fuel  equip- 
ment. These  are  supplemented  by  a  gen- 
erator, lubrication  system,  control  ap- 
paratus, and  a  means  for  starting. 

The  cross  section  shows  a  construc- 
tion similar  to  that  in  a  reaction  steam 
turbine,  with  blades  mounted  on  a  solid 
rotor  and  in  a  casing.  Unlike  a  steam 
turbine,  however,  the  only  control  vahe 
needed  is  one  which  the  emergency  gov- 
ernor opens  at  overspeed  to  bypass  hot 
gas  directly  from  the  turbine  inlet  to 
exhaust.  Designs  may  \ary,  but  the 
multi  stage  turbine  element  is  a  basic 
part  of  any  gas  turbine  power  unit. 

The  second  necessary  part,  similar  to 
the  boiler  in  a  steam  power  plant,  is  tiie 
compressor,  shown  in  the  illustration. 
This  schematic  shows  the  axial  How- 
compressor.  Rotating  blades  like  those 
in  a  reaction  steam  turbine,  are  mounted 
on  a  hollow  drum  and  stationary  blades 
supported  in  a  casing.  To  be  suitable 
for  operation,  the  compressor  must  have 
efficiencies  above  80%. 

Air   must   be   heated   as   it   lea\es   the 


A  gas  turbine  experimental  unit  being  assembled  for  high  temperature  tests  at  the 
Navy  Experimental  Station,  .Annapolis.    (.Allis  Chalmers  Photograph). 


DECEMBER,  1946 


coniprt'ssor  to  a  tt-mpt'iature  as  hij;li  as 
thi'  ;;as  turbine  bladinji  can  staiul  ami 
combustion  chambers  similar  to  tin- 
one  shown  in  part  C  are  requireil.  In 
the  combustion  chamber  air  and  fuel  are 
burned  in  correct  mixture  to  bring  prod- 
ucts of  combustion  to  a  specified  temper- 
ature with  a  negligible  pressure  drop  be- 
tween compressor  and  turbine  inlet. 

Put  together,  the  parts  comprise  the 
gas  turbine.  Output  power  is  taken  up 
and  absorbed  in  a  gciieratDr.  the  pro- 
peller of  a  ship,  or  car  or  uhate\cr  is 
being  dri\en.  KfHciencies  of  the  cycle 
described  run  in  rlie  rifigiiboiii(iiid  ot 
18%. 

The  problem  of  increasing  thermal 
efficiency  is  one  which  engineers  are 
working  on  hopefulh.  Thermal  effi- 
ciency, the  ratio  of  heat  equivalents  of 
useful  output  and  fuel  supplied  in  a 
gi\en  time,  is  affected  b\  turbine  inlet 
temperature  and  pressure  ratio.  Opera- 
tion at  temperatures  below  1,000  F  is 
not  conducive  to  desirable  thermal  effi- 
ciencies. Previously  earlier  experiment- 
ers were  forced  to  use  the  machine  at 
lower  temperatures  because  of  inferior 
materials,    with    onl\'    mediocre    success. 

Thermal  efficiency  may  be  readily  im- 
proved by  introduction  of  a  heat  ex- 
changer so  that  air  discharged  from  the 
compressor  is  preheated  by  turbine  ex- 
haust gas.     By  this  scheme,  an  effective 
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Exhaust  to 
atmosphere 


me.uis  of  de\eloping  more  economical 
operation,  is  aclueved.  Temperatures  of 
tuibuie  exhaust  gases  are,  for  example, 
()()()  V  and  950  F  for  1,000  F  and  1,500 
F  cycles.  Instead  of  discharging  these 
high  temperature  gases  to  the  atmos- 
phere, they  are  used  to  boost  the  tem- 
perature of  air  leaving  the  compressor; 
thus  less  fuel  is  needed  for  eacii  pound 
of  air  required  to  produce  turhiju-  irdet 
temperature. 

Study  Gas  Temperatures 

During  the  past  three  years,  intensive 
metallurgical  research  has  resulted  in 
data  which  shows  that  1,200  F  gas  tem- 
perature can  be  accommodated  and  are 
practical.  In  the  gas  turbine  cycle,  high 
efficiency  is  more  a  function  of  tempera- 
ture than  of  pressure  (good  efficiency  is 
attained  at  a  pressure  of  60  psi).  W^ith 
lower  pressures,  stresses  in  the  c\lin(ler 
casing  and  bolting  are  kept  at  low  le\el. 
One  problem  is  the  problem  of  safety. 
The  full  gas  temperature  is  limited  to  in- 
let piping  and  first  stage  nozzle  chest, 
parts  of  low  stress.  Because  a  temperature 
drop  is  taken  in  the  first-stage  nozzles, 
cylinder  casing  is  subjected  to  a  maxi- 
mum temperatuie  lower  than  gas  tem- 
perature. Research  work  has  progressed 
to  a  point  where  testing  is  being  done  on 
bolting  at  metal  temperature  of  1,500  F, 
a  temperature  much  in  excess  of  actual 
bolt  temperatures  expected  on  turbines 
for  any  gas  temperatures  now  being  con- 
structed. Inter-cooling  on  the  compres- 
sor, reheat  on  the  turbine  and  regenera- 
tion woidd  be  employed  to  give  an  over- 
all thermal  efficiency  between  3(1  and 
35^;;    (11,400  to  9,800  Btu  per  kwhr). 


Huiiung  of  coal  to  power  a  continu- 
ous-combustion gas  turbine  unit  has  been 
recognized  as  essential  if  this  type  of 
power  unit  is  to  have  widest  application. 
Two  main  problems  still  confront  the 
experts:  (a)  controlling  the  binning  of 
puKerized  coal  under  required  air  pres- 
sure and  (b)  the  effect  of  products  of 
combustion  on  blade  life.  In  the  ^1, ()()(),- 
(100  research  project  sponsored  jointly  by 
the  Baltimore  and  Ohio,  Chesapeake  and 
Ohio,  the  Louisville  and  Nashville,  the 
New  York  Central,  the  Pennsylvania, 
the  Norfolk  and  Western  railroads,  it 
was  found  that  in  powder  coal  certain 
gritty  impurities  remained  to  damage 
parts  of  the  tvu-bine.  The  story  of  how 
success  was  attained  is  one  of  American 
ingenuity.  The  soft  coal  is  crushed  to 
coffee  bean  size  and  then  atomized  in 
high  pressure  cylinders.  The  crushed 
coal  subjected  to  high  pressure,  is  shot 
out  into  normal  air  pressure  and  the 
high  pressure  air  trapped  in  the  coal 
particles  in  its  attempt  to  escape  sudden- 
ly explodes  the  coal  to  microscopic  fine- 
ness. The  product  resembles  soft,  black 
fluffy  powder  which  burns  instantly  like 
gasoline  or  oil.  Fly  ash,  talcum  like 
cinders,  cut  the  whirling  blades  of  the 
turbine  and  to  eliminate  it,  a  battery  of 
dust  precipitators  between  combustion 
chamber  and  the  engine  were  installed. 
The  ash  saved  by  the  precipitation  ma\' 
be  used  for  sanding  the  rails.  In  the 
locomoti\e,  the  gas  turbine  power  is  far 
more  efficient  than  the  present  coal  burn- 
ing locomotive  unit. 

The  combustion  turbine  today  can  be 
opeiated    at   a    relatively   moderate   tem- 
( Continued  on   Page  30) 
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Basic  gas-turbine  unit  is  an  assembly  of  multi-stage  reaclion  turbine  A,  raulli-stage  axial-flow  compressor  B,  and  elonpated 
cylindrical   combustion  chamber  C.    For  simplicity,  these  elem.iit^  are  represented  schematically  a^  in  D 


(G)      Intercooling  and  Regeneration 
and  Reheat 

Fuel  efficiency  is  greatly  improved  by  adding  heat  exchanger   E.   still   further   benefited  by   inlercooling   between   stages   of 
compressor   F,   and    can    well    borrow   the   advantages   of   reheat  from  steam  cycle  by  direct  oil  firing  C 
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The  Eiigineeriiio  lloiioniries  and  SocietieN 
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TAU  BETA  PI 

The  history  of  Tau  Beta  Pi,  since  its 
founding  in  1885  by  Edward  Higginson 
Williams,  Jr.,  has  been  one  of  constant 
expansion.  From  its  beginning  at  Lehigh 
university  it  has  grown  to 
its  present  size  of  79  active 
chapters. 

The    fraternity    was    con- 
ceived   to    recognize    those 
who  confer  honor  upon  their 
Alma    Mater    by   distin- 
Wl  guished  scholarship  in  under- 

Ill  graduate   work,   or   by   their 

achievements  as  alumni  in 
(  tlie  field  of  engineering;  and  to  foster 
i  a  spirit  of  liberal  culture  in  the  engi- 
I  neering  colleges  of  America. 

Tau  Beta  Pi  was  one  of  the  six  orig- 
inal members  of  the  Association  of  Col- 
lege Honor  Societies,  formed  in  1025 
as  a  result  of  endeavors  to  clarify  the 
situation  regarding  honor  societies. 

In  1897  Illinois  Alpha  became  the 
fiftli  chapter  founded.  Today  its  mem- 
bership includes  18  undergraduates,  over 
15(1  faculty  men,  and  numerous  gradu- 
ate students.  The  officers  for  the  fall 
term  of  the  school  years  are  Arthur  J. 
Leininger,  president;  Wayne  A.  Ring, 
vice  president;  Lawrence  J.  Breinin, 
corresponding  secretary ;  MacDonald  L. 
Henderson,  recording  secretary ;  and 
William  P.  Meyers,  treasurer. 


SIGMA  TAU 

In   the   fall  of   1903   a  group  of  civil 
engineering   students    at    the    Lniveisity 
of   Nebraska   met   with   the   purpose   of 
organizing   a    new   engineering    society. 
After  two  or  three  meetings  it 
(O        was  decided   to  invite  other  cn- 
^S         gineers    into    the    group.     With 
***&■     ''    S''oup    of     14    nieii.     weekly 
^f^       meetings     were     lieiii     and     the 
Tt         details  of  the  organization  were 
worked  out.  The  formal  found- 
ing of  Sigma  Tau  took  place  at  a  ban- 
quet   held     at     Lincoln,     Nebraska,     on 
February  22,    1904. 

The  men  who  organized  Sigma  Tau 
did  not  at  that  time  realize  that  within 
a  comparatively  few  weeks  the  frater- 
nity would  attain  nationwide  promin- 
ence and  recogtn'tion.  It  is  to  their 
credit  that  plans  originally  made  for  a 
local  society  should  be  so  well  conceived 
that  they  could  serve,  almost  without  a 
change,  as  a  basis  for  a  national  frater- 
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The  main  purpose  of  engineer- 
ing honor  societies  is  the  recogni- 
tion and  encouragement  of  stu- 
dents who  have  excellent  college 
scholastic  records  and  personal  at- 
tributes which  indicate  future  suc- 
cess in  engineering.  Illinois  is 
proud  to  say  that  many  of  the 
honoraries  with  chapters  in  Uni- 
versities throughout  the  country 
were  founded  here.  The  aspira- 
tions of  the  young  men  who 
banded  together  continued  to  live 
as  the  societies  grew.  Here  is  a 
brief  history  of  the  campus  honor- 
aries. 


nity.  For  the  first  four  \ears  n.itional 
expansion  was  discouraged.  These  years 
were  spent  in  strengthening  of  Alpha 
Chapter.  In  1908  Beta  Chapter  was 
established.  The  National  Council  met 
iii  1912  and  from  that  time  on  the  his- 
tory of  the  fraternit\'  was  one  of  con- 
stant expansion.  At  present  there  arc 
25  active  chapters. 

The  main  purpose  of  Sigma  Tau  is 
to  be  of  service  to  engineering  education 
in  the  institutions  where  chapters  exist. 
This  is  accomplished  in  different  ways: 
first,  by  the  participation  of  its  mem- 
bers in  the  advancement  of  engineering 
activities  and  second,  and  most  impor- 
tant, by  encouraging  study  to  attain  the 
standards  necessary  for  membership  in 
an  honorary  society. 

Qualifications  for  election  to  Sigma 
Tau  may  be  most  briefly  described  by 
the  words  scholarship,  practicallity,  and 
sociability.  The  procedure  established  is 
intended  to  safeguard  the  quality  of  the 
membership  as  far  as  possible.  The  re- 
sults have  shown  these  methods  of  elec- 
tion to  be  very  adequate,  for  since  its 
founding  its  members  have  advanced 
Sigma  Tau  to  a  place  among  the  leaders 
of  professional  societies. 


ETA  KAPPA  NU 

Eta  Kapp.i  Nu  was  first  conceived 
in  the  nund  of  IVIaurice  L.  Carr  early 
in  the  school  year  of  1904-05.  He  banti- 
ed  together  with  him  nine  men  who 
were  fellow  students  at  the 
L  niversitv  of  Illinois  and  on 
October  28,  1904,  at  Lr- 
bana,  Alpha  chapter  was 
formed. 

The  society  was  composed 
of  men  who  had  chosen  elec- 


trical engineering  as  their  life  work  and 
its  purpose  was  to  inspire  them  in  their 
common  aims  and  pursuits  and  to  do 
all  in  its  power  to  benefit  the  profes- 
sion  in   general. 

Each  undergraduate  chapter  and  each 
alumni  chapter  is  carrying  out  these 
ideals  in  the  manner  best  fitted  to  its 
individual  needs.  A  national  organiza- 
tion, elected  by  the  chapters,  exercises 
general  supervision  and  correlates  the 
efforts  of  the  individual  chapters.  A 
bi-monthly  magazine  known  as  the 
"Bridge"  keeps  the  members  informed 
of  the  organization's  activities  and  forms 
.1  means  of  contact  between  graduates 
and   undergraduates. 

Membership  is  offered  to  men  in  their 
junior  or  senior  years  who  have  acquired 
outstanding  records  in  their  study  of 
electrical  engineering.  Other  require- 
ments are  good  character,  personality, 
and   appearance. 

One  of  the  things  that  has  been 
accomplished  b\-  the  undergraduates  and 
alumni  of  Eta  Kappa  Nu  is  that  each 
college  chapter  is  expected  to  conduct 
an  organized  search  under  the  direction 
of  the  faculty  member  in  charge  of 
placement  activities  for  information 
which  will  help  locate  positions  for  all 
electrical  engineering  seniors.  Practic- 
ally all  alumni  chapters  have  emplo\- 
ment  committees  to  aid  members  in 
securing  positions  and  to  help  those 
employed  to  better  themselves. 

Besides  the  membership  qualification, 
\v'hich  in  itself  encoin'ages  high  schol- 
arship, practically  every  chapter  awards 
a  prize  to  the  E.E.  student  with  the 
highest  average  at  the  end  of  his  fresh- 
man or  sophomore  year. 

Eta  Kappa  Nu  members  recognize 
that  progress  in  their  profession  must 
be  paralleled  by  a  steady  growth  of  the 
A. I. E.E.  and  I.R.E.  and  are  cooperat- 
ing with  industry's  professional  societies 
to  the  utmost.  The  .ilumiu'  aid  student 
branches  and  are  .ictivc  in  A. I. E.E. 
committee   work. 

Since  its  founding  in  1^04  the  society 
has  grown  from  the  original  chapter  to 
38  undergrailuare  chapters  and  alunuii 
chapters  in  main'  of  our  large  industrial 
cities. 

Alpha  chainei'  is  proud  not  to  have 
been  another  war  casualt)'.  It  was 
pulled  through  the  war  years  principally 
by  Navy  trainees  stationed  on  the  cam- 
pus. Now  with  the  return  to  peacetime 
(Continued  on   Page   18) 
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The  I'liiversity  of  Illinois,  Illinois  Central  dynamometer  car 
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Foity-ci^ilu  years  ajio  the  I  rii\cisit\ 
of  Illinois  :mtl  the  Peoria  aiul  I'.asteni 
Railway,  now  a  part  of  the  New  \  oik 
Central  system,  built  the  first  railroad 
(lynamonieter  car  to  use  an  oil  pressure 
cylinder  connected  to  the  drawbar  to 
give  a  sensitive  direct  measure  of  the 
pull  being  exerted  by  an  engine  coupled 
in  front  of  the  car  against  resistance  of 
a  train  coupled  behind  the  car.  This  car, 
built  in  1<S9,S,  was  one  of  the  first  10 
dynamometer  cars  in  America.  Anothei' 
of  the  first  10  was  the  similarh'  con- 
structed hydraulic-type  car,  the  second 
of  its  kind,  built  in  1000,  jointly  by  the 
University  and  the  Illinois  Central  rail- 
road. 

With  these  cars  much  has  been  accom- 
plished by  the  I'niversity  both  in  re- 
search and  in  student  training.  Basic 
data  has  been  gathered  about  train  and 
car  resistance  and  tonnage  ratings,  data 
which  has  been  widely  applied  on  Amer- 
ican railroads  with  important  economic 
effects.  The  car  owned  by  the  Univer- 
sity with  the  Illinois  Central  was  altered 
in  1907  and  again  in  19.?7,  and  in  194.5 
was  replaced  by  a  sleek  new  streamlined 
car  completed  in  1944,  which  toda\  is 
the  newest  equipment  of  its  kind  on 
American  railroads. 

Mystery  of  Car  609 

What  happened  tf)  number  609,  the 
car  owned  with  the  Peoria  and  Kastern, 
is  a  mystery.  In  November,  1901,  both 
the   !'.   iS:   E.  and   the  I.   C,  cars  were 
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The  University  developed  the 
first  dynamometer  car  to  measure 
the  pull  of  locomotives,  tonnage 
ratings  and  car  resistance.  Data 
gathered  during  the  past  48  years 
has  been  widely  applied  by  Ameri- 
can railroads. 


listed  and  discussed  in  a  talk  |irepared 
b\-  Prof.  E.  C.  Schmidt  of  the  I  niver- 
sity  for  the  Pacific  Coast  Railway  club 
at  San  Francisco.  The  P.  &•  E.  at  that 
time  was  leased  by  the  Chicago,  Cle\e- 
land,  Cincinnati,  and  St.  Louis  (  Hig 
Four).  Since  then  its  status  has  changed, 
and  now  the  road  is  operated  by  the 
New  York  Central.  The  transfer  of 
i-ecords  at  the  time  the  road's  status 
changed  in  1923  contained  no  mention 
of  car  f)09,  and  I'nixersity  records  are 
eciualK  blank.  The  car  is  said  to  have 
been  stripped  of  test  equipment  e.arly  in 
the  1900's  and  returned  to  serxicc  as  :\ 
caboose. 

Professor  Schmidt  in  his  paper  said 
that  the  first  dynamometer  car  in  Amer- 
ica appeared  to  have  been  built  in  1874, 
and  that  at  the  end  of  1901  there  were 
10  cars  on  this  continent  and  six  abroad. 
He  listed  the  cars  in  .America  in  order 
as:  Erie  railroad;  P.  H.  Dudley;  Penn- 
sylvania railroad;  Chicago,  Burlington, 
and  Quincy  railroad ;  Chicago  and 
.Northwestern  railroad;  Canadian  Pa- 
cific railroad  ;  Chicago,  Milwaukee,  and 
St,    Paul    railroad;    Peoria   and    Eastern 


railway  ( C.  C.  C.  iS:  St.  L.  lessee)  and 
the  University  of  Illinois;  Illinois  Cen- 
tral railroad  and  the  University  of  Illi- 
nois; and  Great  Western  railroad. 

He  said  that  all  of  these,  except  those 
of  the  University  and  of  the  Biulington 
were  of  the  spring  type,  Litilizing  de- 
formation of  springs  connected  to  the 
drawbar  to  measure  the  pull  of  the  en- 
gine, and  that  the  Burlington's  car  had 
just  been  redesigned  "within  the  last  six 
months"  into  the  same  oil-cylinder 
measurement  type  as  the  L  niversity's 
cars. 

Two  Cars  Used 

Both  mechanical  and  hydraulic  types 
of  dynamometer  cars  are  in  use  today. 
The  present  University  of  Illinois  and 
Illinois  Central  car,  like  its  predecessor, 
is  of  the  hydraulic  type,  measuring  the 
engine  pull  by  the  pressure  of  oil  within 
a  c\lindei-  in  which  a  moving  piston  is 
connected  to  the  drawbar.  This  equip- 
ment is  so  sensitive  that  it  will  indicate 
the  force  exerted  b\-  a  man  pulling  on 
the  drawbar,  yet  strong  enough  to 
measure  the  pull  on  a  train  of  25  pas- 
senger coaches  or  of  200  freight  cars. 

Statements  made  by  Professor  Schmidt 
4(i  years  ago  still  hold  true.  "The  cars," 
he  said  then,  "were  built  by  the  railroad 
and  equipped  by  the  University,  and  op- 
erated for  the  advantage  and  informa- 
tion of  both.  The  car  is  considered  by 
the  Unixersity  as  a  part  of  its  laboratory 
riiuipment,  and  affords  facilities  for  niak- 
( Continued   on   Page  28) 
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The  dynamometer  test  car,  owned 
jointly  by  the  University  of  Illinois  and 
the  Illinois  Central  Railway,  is  used  as 
an  experimental  car  by  the  University 
for  performance  testiiifi  under  various 
conditions  and  in  turn  the  information 
gathered  is  employed  b\  I.  C.  for  new 
developments. 

Test  cars  used  b\'  tlie  I  niversity  of 
Illinois  have  seen  man\'  \ears  of  service, 
the  first  being  built  in  1900,  but  new- 
developments  and  different  designs  have 
completely  altered  the  original.  A  new 
car  was  built  in  1943,  and  some  of  the 
latest  instruments  used  in  connection 
with  it  are  a  good  example  of  modern 
scientific  influence. 

A  water  meter,  for  one,  designed  by 
Professor  John  K.  Tuthill  of  the  elec- 
trical engineering  department,  indicates 
flow  of  water  into  the  boiler.  It  is  a 
small  device  similar  to  a  water  turbine, 
which  turns  on  an  axle  as  water  flows 
through  the  meter.  The  axle,  by  turn- 
ing, rotates  a  cam,  which  opens  and 
closes  an  electrical  circuit  and  eventually 
records  the  rate  of  flow  on  a  continuous 
strip  of  paper  by  means  of  a  recording 
pen  located  in  the  cab.  The  recordin;^ 
pen,  connected  electrically  through  a 
magnetic  circuit,  indicates  a  small  blip 
for  a  certain  number  of  gallons.  The 
continuous  paper,  being  turned  at  a  de- 
sired rate,  provides  a  means  for  record- 
ing the  rate  of  flow. 

This  entire  instrument  was  produced 
here  at  the  L  nixersity.  Designed  by 
Professor  Tuthill,  the  pattern  and  cast- 
ing were  made  by  Cieorge  Powers  of  the 
E.  E.  shop,  and  the  wiring  was  done  by 
the  test  crew.  Other  water  meters  have 
bt.-en  in  use  of  course,  but  for  the  most 
part  the\'  are  cumbersonu'  and  inaccu- 
rate  tor  all   conditions. 
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With  electrical  connections,  a  water 
meter  can  be  used  accurately  for  hot  and 
cold  water  without  affecting  its  opera- 
tion, and  the  continuous  record  can  be 
shown  in  a  convenient  place.  This  in- 
strument serves  an  important  u-se  on  cars 
in  operation  as  well  as  on  test  cars.  For 
instance,  it  would  be  handy  for  the  fire- 
man to  know  if  he  is  getting  water  into 
his  boiler,  especially  with  a  huge,  blazing 
fire  in  the  fire  box,  for  it  has  been  proven 
that  sight  glasses  can  scale  up  and  give 
false  readings.  Two  famous  codes  for 
firemen  are  "Don't  light  a  boiler  off  a 
hot  brick  wall  "  and  "Don't  light  a  boiler 
'wid  no'  water  in  it." 

Si'lsyn  Principles 

Three  other  instruments,  slightly 
more  complicated  than  the  water  meter 
indicator,  are  himped  into  one  face,  rep- 
resenting what  looks  like  a  gas  meter  on 
the  outside.  Actually  the  insides  are  a 
maze  of  wires  which  connect  to  pronged 
terminals,  making  the  back  resemble  a 
radio  tube.  These  three  instruments, 
water  level  indicator,  \al\e  position  in- 
dicator,   and    throttle    indicator,    all    op- 


erate on  the  selsyn  principle  and  are  fair- 
ly recent  developments  (after  Pearl 
Harbor).  They  are  u.sed  quite  widely 
in  aircraft,  especially  on  military  air- 
craft, for  slightl)'  different  purposes.  An 
instrument  similar  to  the  water  indica- 
tor is  used  in  airplanes  as  a  fuel  level 
indicator  while  the  same  principle  is 
applied  to  show  position  of  landing  gears. 
Other  applications  include  rudder  angle 
indicator,  gyro  compass  repeater  sets,  and 
steering  gear  motors  for  ships.  When 
used  to  indicate  vahe  positions  this  type 
of  instrument  has  proved  useful  iji  de- 
tecting a  valve  which  tends  to  vibrate 
open  or  shut,  its  position  being  recorded 
on  paper  continuouslv. 

The  recent  development  of  the  selsyn 
unit,  although  an  old  idea,  is  probably 
due  to  a  need  in  modern  electronic  in- 
struments for  transmitting,  by  electrical 
means,  a  signal  which  represents  angulai' 
position.  The  selsyn  (self  synchronous) 
is  a  very  simple  and  efficient  method  of 
transmitting  angular  positions.  The  op- 
eration is  based  on  the  principle  shown, 
which  is  Ci.  E.'s  schematic  diagram  and 
(Continued  on    Page  2h) 


Top  of  recording  apparatus  showing  recording  pens,  moving  paper  chart  and  operator  making  notes.   (Right)   interior 
of  dynamometer  car.  Records  are  kept  on  paper  tape. 
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I>R()F.  K.  W.  LEHMANN 

I'lu-  crcol  uhidi  Prof.  E.  W.  Lcli- 
iiiaiiii  im-sciibi's  tor  agricultural  I'ligi- 
ni-ers  is  perhaps  bt-st  applied  as  a  key 
to  the  character  and  accomplishments 
of  Professor  Lehinann  himself:  "to  im- 
prove working  conditions,  improve  the 
quality  of  the  product,  improve  labor 
efficiency  and  increase  output  per  per- 
son, ami  (to)  make  possible  more  real 
income  and  a  higher  standard  of  lixini: 
for  the  farm  worker." 

Tliroughout  an  active  career  of  study 
ami  (if  productive  effort  in  the  field  of 
agricultural  engineering,  Professor  I-eh- 
mann's  work  bears  the  stamp  of  learn- 
ing, of  enthusiasm,  and  of  extreme  and 
diverse  capabilities.  He  is  listed  in  the 
current  issue  of  If'ho's  If'ho  in  AiiHrua. 
and  in  past  years,  he  has  been  cited  in 
leading  magazine  and  papers  throughout 
the  ^iiddle  West  for  his  outstanding 
work  in  the  lieid  of  agricultur.il  engi- 
neering. 

Professor  lychmann  received  succes- 
sively a  B.S.  degree  in  electrical 
engineering  from  the  Mississippi  State 
college,  a  professional  degree  in  E.E. 
from  the  Texas  Agricultural  and  Me- 
chanical college,  a  H.S.  degree  in  agri- 
cultural engineering  at  Iowa  State 
college,  and  a  professional  degree  as 
agricultural  engineer  from  the  same 
school.  During  the  period  of  stud\ 
which  resulted  in  the  above  listed  de- 
grees, he  attended  Cornell  university 
and  the  University  of  Wisconsin  for 
special  work  and  served  as  physics  in- 
structor at  Texas  A.  &  M.  college. 

Professor  Lehmann  later  served  as 
instructor  and  assistant  professor  in  ag- 
ricultural engineering  at  Iowa  State 
college.  He  also  served  on  the  faculty 
at  the  University  of  Missouri  as  asso- 
ciate professor,  professor,  and  head  of 
the  department  of  agricultural  engineer- 
ing. After  a  short  term  as  agricultural 
engineering  editor  of  Successful  Fan/i- 
ini/  magazine.  Professor  Lehmann  came 
to  the  University  in  1Q21  and  has  been 
head  of  the  department  of  agricultural 
engineering  here  since  that  time. 

During  Professor  Lehmann's  earlier 
years  with  the  L'niversity,  he  along  with 
his  associates  developed  new  courses,  or- 
ganized the  agricultural  engineering 
curriculum,  and  developed  a  program  of 
research  and  extension.  This  work  has 
gone  forward,  and  many  projects  relat- 
ing to  farm  power  and  machinery,  farm 
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structures,  soil  conservation,  and  rural 
electrification  have  been  developed.  Pro- 
fessor Lehmann  is  especially  interested 
in  rural  electrification,  home  utilities, 
and  soil  erosion  control.  He  has  written 
many  articles  on  these  subjects  for  vari- 
ous farm  journals  and  magazines,  and 
he  was  instrumental  in  bringing  about 
the  first  use  of  terraces  in  erosion  con- 
trol in  the  Middle  West  as  an  extension 
project. 

In  I').i3  Professor  Lehmann  acted  as 
adviser  with  the  C.C.C.  soil  erosion 
camps  in  Illinois;  in  1934  he  was  given 
an  appointment  as  a  cooperative  agent 
in  Soil  Erosion  service  by  the  I  .  S. 
Department  of  the  Interior.  In  1935  he 
was  appointed  drainage  engineer  and 
collaborator  for  C.C.C.  drainage  camps 
in  Illinois  by  the  U.  S.  Department  of 
Agricidture.  He  has  served  as  a  mem- 
ber of  the  State  Rural  Electrification 
committee  since  it  was  first  organized. 
Professor  I-ehmann  has  given  numerous 
reports,  radio  talks,  and  addresses  on 
other  phases  of-  agricultiual  engineering 
such  as  home  improvement,  farm  power 
and   machinery,   and   drainage. 

Professor  Lehmann  has  conducted  re- 
search on  the  problem  of  sewage  dis- 
posal for  the  isolated  home  and  is 
co-author  of  a  bulletin  which  is  used 
as  a  basis  for  design.  In  the  study  of 
the  problem  of  harvesting  soybeans,  he 
was  largely  responsible  for  having  the 
first  combine  harvester  brought  to  Illi- 
nois. Through  this  method  of  harvesting 
the  soybean  crop,  the  losses  were  reduced 
from  about  35  per  cent  to  less  than  S 
per  cent,  making  the  [iioiluction  of  the 
crop   practical. 


Professor  Lehmaiui  is  an  ardent  pm- 
motcr  of  safety  on  the  tarm  as  shown 
by  his  many  discussions  and  demonstra 
tions  on  safety  throughout  the  state  ami 
his  work  as  chairman  of  numerous  safet\ 
comnu'ttees,  including  the  State  Safet\ 
committee  and  the  Fir.st  National  P^arni 
Safety  week,  and  a  member  of  the  agri- 
cultural committee  of  the  National  Sate- 
r\   Council. 

At  piescnt  Professor  Lehmann  is  su- 
pervising research  work  on  the  relation- 
ships of  power,  machinery,  ami  labor 
and  a  research  project  on  rural  electri- 
fication in  cooperation  with  the  Public 
Service  Company  of  Northern  Illinois. 
Pxith  of  these  projects  should  prove  to 
be  (jf  great  benefit  to  the  farmer  as 
they  will  assist  him  in  getting  electric 
service  and  will  give  him  valuable  infor- 
mation on  some  new  methods  of  reduc- 
ing labor  in  farming. 

Professor  Lehmann's  interest  in  the 
field  of  agricultural  engineering  has 
brought  him  into  contact  with  many 
professional  societies  and  other  grouiis. 
In  1922  he  was  president  of  the  Ameii 
can  Society  of  Agricultural  ICngineers 
and  has  been  active  in  that  society  since 
then.  He  has  served  as  a  member  of 
the  A.S.A.E.  advisory  committee  for  the 
^^luseum  of  Science  and  Industry  of 
Chicago,  the  Farm  Structures  commit- 
tee on  Farm  Sanitation,  and  the  com- 
mittee on  Industry  Seminar.  He  has 
been  associated  with  the  Joint  commit- 
tee with  the  U.  S.  Public"  Health  Serv- 
ice on  Farm  Sanitation,  the  Soil  Erosion 
committee,  and  served  on  the  advisory 
committee  of  the  \J .  S.  Department  of 
Agriculture  which  meets  in  Washington 
each  year  to  consider  problems  of  com- 
mon interest  to  federal  and  state  agri- 
cultural engineering  divisions.  In  1931 
he  was  a  member  of  the  committee  on 
farm  and  village  housing  of  the  Presi- 
dent's Conference  on  Home  Puilding 
and    Home  Ownership. 

In  1928  Professor  Lehmann  was  on 
leave  of  absence  from  the  University 
and  developed  a  program  of  rural  elec- 
trification for  one  of  the  state  power 
companies.  In  1938,  while  on  leave  of 
absence  again,  he  inspected  40  state 
colleges  and  experiment  stations 
throughout  the  covmtry.  ^lore  recently 
he  served  on  the  Occupational  Advisory 
committee  of  the  Children's  Bureau  of 
the  U.  S.  Department  of  Labor.  Pro- 
fessor Lehmann  is  also  a  member  of  the 
American  Society  of  Engineering  Edu- 
cation and  is  active  in  the  Illinois  So- 
ciety of  Professional  Engineers. 

Professor  Lehmann  is  Presbyterian, 
a  member  of  Rotary  and  Acacia,  a  char- 
ter member  of  the  Illini  Quarterback 
club,  and  a  member  of  Alpha  Zeta, 
Alpha  Ta\i  Alpha,  (lamma  Sigma  Del- 
ta, Phi  Kappa  Phi,  and  Sigma  Xi. 
(Continued  on   Page  20) 
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What  kind  of  engineer  does  the 
Telephone  Business  need? 


Manv  kinds,  for  many  kinds  of  work  .  .  . 
research  and  development,  technical  and 
economic  planning,  operations  wliich  in- 
volve the  manufacturing,  construction  and 
maintenance  of  telephone  facilities. 

Teleplione  engineering  is  hroad  in  scope 
but  includes  intensive  study  of  a  wide 
variety  of  specific  problems.  Much  of  it 
requires  the  special  knowledge  of  electrical, 
meclianical,  industrial  or  other  engineers. 
All  of  it  requires  the  engineer's  background, 
his  understanding  of  scientific  principles, 
his  trait  of  weighing  the  facts  and  deriving 


logical  and  workable  conclusions. 

With  our  greatest  expansion  program 
in  liistory  imder  way  the  work  of  the 
telephone  engineer  is  more  important  than 
ever.  In  the  next  few  years  $2,000,000,000 
will  be  spent  for  new  builduigs,  new  equip- 
ment and  plant  facilities. 

The  cngineermg  task  involved  in  this 
program,  as  well  as  in  the  normal  operation 
of  the  industry,  means  just  one  thing: 
(jualified  engineers  who  choose  telephony 
as  a  career  will  find  their  lives  packed  with 
interesting  and  satisfying  work. 


BELL 


There's  Opportunity  and  Adventure  in  Telephony 

TELEPHONE    SYSTE3I 


DECEMBER.  1946 


I.^ 


licll  TelqilioiH'  roiii|iiiii) 


Se/ioe^  the  ^nlaenAyltif, 


The  lui/hnr  iLishis  to  txftrcss  his  n/>- 
finiitition  to  Mr.  J.  II'.  If'olcott  of  the 
Illinois  Bell  Telrphoiii-  lo/iipany  for  his 
(dlldhorntioit  in  the  iiritint/  of  this  ar- 
ticle. 


On  Dcccnibfr  14th  ot  this  >f:ir,  the 
I  tiivcisity  replaced  its  fornicr  iiulepeiul- 
etit  telephone  system  with  one  installed 
by  the  Illinois  Hell  Telephone  company. 
For  the  company,  this  date  marked  the 
successful  culmination  of  long-time  ef- 
forts urging  the  adoption  of  its  services. 

The  first  I'niversity  exchange  was  in- 
stalled in  l')()3  and  remained  in  opera- 
tion iMitil  lQ.i().  In  l')34,  however,  the 
obsolescence  of  the  old  system  was  rec- 
ognized and  University  officials  enter- 
tained bids  from  several  manufacturers 
of  telephone  equipment  as  well  as  a  pro- 
posal of  services  from  Illinois  Bell.  At 
the  time,  it  was  considered  more  favor- 
able to  install  an  independent  exchange 
to  be  handleil  by  the  University  and,  as 
a  result,  the  equipment  essential  for  such 
a  system   was  purchased   and   placed   in 
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operation  in  October  of  1930.  This  w\\ 
exchange  carried  provisions  for  approxi- 
mately 1,1(10  telephones  to  handle  com- 
munications for  the  entire  University 
and  was  more  than  adequate  at  its  time 
of  installation.  However,  the  rapid  ex- 
pansion of  facilities  and  staff,  occasioned 
by  the  advent  of  the  war,  necessitated  a 
large  increase  in  telephone  service.  Con- 
sequently, the  available  surplus  of  lines 
was  soon  absorbed  and  it  became  neces- 
sary to  increase  the  number  of  stations 
operating  on  a  single  line.  In  some  of- 
fices there  were  as  many  as  19  telephones 
functioning  on  what  was  originally  a 
one-party  line. 

Again  it  became  apparent  that  major 


additions  of  cable  an<l  switchboard  were 
inevitable  ;uul,  accordingly,  it  was  de- 
cided to  have  the  Illinois  Hell  l^elephone 
compan)'  furnish  all  of  the  telephone 
service  on  the  campus.  The  actual  in- 
stallation work  on  the  system,  begun  in 
August  of  this  year,  consisted  of  three 
major  divisions;  cable  laying  and  splic- 
ing, installation  of  the  exchange,  and 
installation  of  the  eqviipment,  this  latter 
covering  the  telephones  themselves  and 
the  myriad  of  auxiliary  keys,  lamps,  sig- 
nals and  other  devices  which  tend  to 
make  the  service  more  flexible  and  satis- 
factory to  use. 

The  first  of  these  comprised  the 
main  outtloor  work.  There  were  two 
possible  paths  along  which  the  cable 
could  have  been  laid;  through  the 
pipe  tunnels  of  the  University  heating 
plant  or  in  trenches  dug  for  the  purpose. 
The  first  of  these  was  not  feasible,  due 
to  the  fact  that  the  high  voltage  line 
supplying  power  to  the  University  also 
followed  the  tvinnels.  Consequentlj',  the 
second  path  was  chosen  and  some  five 
miles  of  trenches,  approximately  two  feet 
deep,  were  excavated  by  the  Physical 
Plant  of  the  University. 

The  campus  was  split  into  two  main 
.ireas  to  be  fed  by  different  sized  cables. 
That  area  north  of  the  Illini  Union 
building  was  served  by  a  cable  compris- 
ing 9()()  pairs  of  wire,  while  the  area  to 
the  south  was  fed  by  two  cables,  one  of 
1,500  and  one  of  1,200  pairs.  Passages 
under  streets  and  sidewalks  were  made 
possible  through  the  use  of  a  hydraidic 
ram  which  was  employed  to  push  a  three 
inch  capped  pipe  under  the  obstructions. 
After  removal  of  the  cap,  a  tow  cable 
was  passed  through  the  pipe.  The  pipe 
itself  was  then  removed,  and  the  tow 
cable  attached  to  the  main  cable  which 
was  then  pulled  through  tlu-  hole  left 
after  the  removal  of  the  pipe. 

The  pairs  of  wire  in  each  cable  were 
split  into  blocks  of  100,  each  block  of 
100  being  coded  to  facilitate  identifica- 
tion. The  1 ,500  pair  cable,  for  example, 
contained  15  blocks  of  100  pairs  each. 
The  pairs  in  each  block  were  numbered 
consecutively.  Thus  the  first  block  con- 
tained pairs  1-101  inclusive,  the  second 
block,  102-202,  and  so  on.  A  multiple 
feed  system,  as  illustrated  below,  was 
used.  Consider  three  buildings.  A,  H, 
and    C,    fed    by   two   blocks   containing 


Typical    splicing    operation 

pairs  1-101  and  102-202.  From  the  first 
block,  pairs  1-101  are  fed  to  building  A, 
and  from  the  second  block  pairs  102-2(12 
are  fed  to  building  C.  In  addition,  pairs 
51-101  from  the  first  block  and  pairs 
102-152  from  the  second  block  enter 
building  B.  This  results  in  the  distri- 
bution shown  in  the  figure.  This  distri- 
bution provides  100  pairs  for  each  build- 
ing, but,  because  of  overlapping,  only  67 
of  these  are  available  for  one-party  serv- 
ice. The  remaining  pairs  may  be  em- 
ployed for  two-party  service.  The  abo\  e 
explanation  assumes  that  each  building 
has  an  equal  demand  and  that  the  system 
is  operating  at  full  capacity.  This  is 
not,  however,  the  general  case  and  it  is, 
therefore,  possible  for  building  A,  for 
example,  to  employ  100  pairs  for  one- 
party  service  providing  that  building  H 
does  not  utilize  pairs  51-101.  Thus  a 
highly  flexible  system  utilizing  the  min- 
imum amount  of  cable  is  available. 

At  each  building  the  feeder  cables 
were  spliced  into  the  house  cables,  thus 
establishing  a  system  of  direct  feeders  so 
that  a  telephone  on  the  fomth  floor  of 
a  building,  for  instance,  is  cabled  direct 
to  the  Union  building  without  any  in- 
termediate junction  point.  Fig.  2  illus- 
trates the  typical  splicing  operation.  The 
ends  of  each  pair  were  stripped  of  their 
insulation  for  a  distance  of  three  inches, 
twisted  tightly  together,  and  neatly  cov- 
ered with  an  insulating  sleeve  to  prevent 
short  circuits.  Upon  completion  of  this 
phase  of  the  operation,  the  pairs  \vere 
sprinkled  with  a  dessicant  to  absorb 
moisture  and  wrapped  in  muslin.  A  lead 
sleeve  was  then  slid  over  the  muslin  and 
joined  to  the  cable  sheath  at  either  end 
by  a  "wiped"  joint.  (See  Fig.  ,i )  To 
insure  a  water  tight  joint,  a  small  hole 
was  drilled  through  the  lead  sleeve  and 
nitrogen  gas  applied  through  this  hole 
under  pressure.  From  previous  tests  the 
(Continued  on   Page  22) 
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RCA  Victor  "Eye  Witness"  television  receiver  shown  above, 
gives  you  52  square  inches  of  picture  brilliance. 

A  referee's  eye  view  of  every  play  —  by  Television  f 


You  feel  as  though  )0u  were  right  there  at 
the  game  —  when  )ou  see  it  through  RC A's 
brilUant  television. 

Football  fans  as  far  as  250  miles  away 
from  the  stadium  have  enjoyed  watehing 
many  of  the  big  games  this  fall  through 
NBC  telecasts.  And  football  fans  become 
television  fans  when  they  see  how  closely 
the  camera  follows  the  ball. 

At  the  game,  the  sensitive  RCA  Image 
Oi thicon  television  camera  sees  e\erv  line 
plunge,  kick,  pass  and  run.  It  may  be  a 
cloudy  day  or  the  sun  may  go  down  but 
\'ou  still  cnjov  the  bri'^Jit  sharpness  of  the 
RC.\  Imasre  Orthicon  camera. 


On  the  screen  of  your  RCA  Victor  home 
television  receiver  none  of  that  bright 
sharpness  is  lost. 

For  after  you\e  tuned  in  the  game,  the 
new  RCA  \'ictor  "Eye  Witness"  Picture 
Synchronizer  automatically  "locks"  the  pic- 
ture in  tune  with  the  sending  station- 
eliminates  any  distortion  — assures  you  of 
clearer,  steadier  pictures. 

For  television  at  its  best,  as  pioneered  at 
RCA  Laboratories,  you'll  want  the  receiver 
tliat  features  the  most  famous  name  in  tele- 
\ision  today— RCA  \'ictor. 


Radio  Corporation  of  America,  RCA  Build- 
ing, Radio  Cittj,  New  York  20,  N.  Y. 


RCA     Image     Orthicon     television 

camera  ^developed  at  KCA  Lab- 
oratories—makes close-ups  out  of 
long  sliots.  It  enables  tele\  ision  to 
go  anywhere  hv  freeing  it  from  the 
need  for  .stroug  lights  or  sunshine. 


RADIO   CORPORATION  of  AMERICA 


DECEMBER,  1946 
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\^m\w  uitli  Pradi(;al  Problems 


In  tin-  pnst,  stiuk-nt  cimiTiccrs  lune  been 
passing  up  many  t-\ccllfiit  opportunitit's  to 
make  practical  applications  ot  the  knowledge 
they  are  attaining  in  college.  One  complaint 
heard  from  man\'  students  is  that  they  do  not 
acquire  enough  practical  information  along 
with  their  theoretical  studies.  More  practical 
work  in  courses  is  not  offered  because  it  is 
thought  that  if  a  more  complete  knowledge 
of  the  theoretical  aspects  is  obtained,  the 
know-how  will  easily  follow  after  graduation. 
However,  a  person  desiring  the  practical  ex- 
perience can  get  it  here  at  the  University  if 
he  so  desires. 

In  everyday  li\uig,  there  arise  many  prob- 
lems, both  large  and  small,  whose  solutions 
are  fundamentally  the  same  regardless  of 
whether  they  pertain  to  engineering  or  not. 
The  logic  behind  the  solution  of  any  problem 
is  reasonably  simple  provided  a  few  basic 
principles  are  followed.  The  first  step  in  the 
solution  of  any  problem,  of  course,  is  to  be- 
come thoroughly  familiar  with  the  conditions 
of  the  problem.  After  attaining  this  famili- 
arity, the  various  factors  should  be  roughly 
classified  into  known  and  unknown  groups 
which  should,  in  turn,  each  be  subdivided 
into  variable  and  fixed  quantities.  When  the 
conditions  of  the  problem  have  all  been 
worked  out,  the  real  work  of  studying  each 
factor  and  its  dependence  or  relationship  to 
the  other  factors  begins.  In  mathematical 
problems,  where  the  factors  are  fairly  well 
defined,  a  single  solution  to  any  given  prob- 
lem is  frequently  po.ssible.  Also  many  of  the 
simpler  problems  of  engineering  point  towards 
a  single,  outstanding  solution ;  however,  in 
the  more  complex  problems  arising  out  of 
everyday  living,  of  which  engineering  com- 
prises only  a  small  portion,  the  conditions  of 
the   problem    are   so   numerous   and    so   inter- 


dependent upon  each  other  that  any  number 
of  perfectly  good  solutions  may  be  apparent. 
Whether  or  not  one  of  these  answers  happens 
to  be  better  than  the  rest  depends  entirely 
upon  the  conditions  of  that  particular  problem. 

It  is  certainh  trvie  that  no  individual  or 
organization  is  perfect  ami  there  is  always 
plenty  of  room  for  improvement.  For  the 
student  desiring  to  obtain  a  little  practical 
application  in  the  art  of  solving  problems, 
there  is  no  tiine  like  the  present  to  begin.  If 
a  student  sees  some  situation  here  at  school 
that  he  feels  could  bear  improving,  he  can 
attack  the  problem  to  see  if  he  can  find  a 
better  answer. 

For  example,  some  of  the  students  in  civil 
engineering  are  making  a  study  of  the  traffic 
conditions  at  the  University.  As  everyone 
knows,  Green  street  has  very  heavy  traffic; 
and,  with  the  large  number  of  bicycles  now 
on  campus,  there  is  a  definite  factor  of  danger 
for  both  the  motorist  and  bicyclist.  This,  of 
course,  includes  the  pedestrian;  but,  in  addi- 
tion, there  is  also  the  problem  of  merely  get- 
ting across  the  street. 

There  are  problems  in  other  fields  of  engi- 
neering which  the  student,  either  individually 
or  as  a  group,  can  tackle  with  the  idea  of 
finding  a  practical  solution.  Of  course,  he  may 
and  probably  will  come  up  with  the  wrong 
answers  the  first  few  times;  but  at  least  he 
will  be  gaining  invaluable  experience  provid- 
ed that  he  studies  the  wrong  answers  in  order 
to  find  out  where  he  slipped  up  and  what  he 
can  do  to  correct  his  method. 

Therefore,  if  you  are  one  of  the  persons 
who  feels  that  you  have  not  been  getting 
enough  practical  experience  while  in  college, 
why  not  tackle  some  real  problems  and  see 
what  you  can  do  with  them  ? 
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'It  is  not  the  finding  of  a  thing,  hut  the  making  something  out  of  it  after  it  is  found,  that  is  of  consequence" 

—JAMES   KISSELL  LOWELL 


Why  some  things  get  better  all  the  time 


Take  the  MODERr»f  electhic  light  bulb,  for  ex- 
ainj)le.  Its  parts  were  born  iiiheat  asliigli  as  6,000  F. 
.  .  .  in  cold  as  low  as  300  holowzero  .  .  .  under  crnsli- 
in<:  j)ressnre  as  jrreat  as  3,000  pounds  per  scpiarc  inch. 
Only  in  these  extremes  of  heat,  cold  and  pressnre 
did  nalnre  yield  the  metal  tun<r>ten  for  the  shiiiinir 
filament  .  .  .  ar<ron.  the  colorle-s  gas  that  fi!l>  tlie  hiilh 
.  .  .  ami  the  ]da>tic  ihal  periiianenily  seals  the  glass 
lo  llie  metal  >tem.  And  it  is  hecause 
of  such  materials  that  light  hnlhs 
toda\  are  lieltcr  llian  e\er  hefori'. 
The  steady  improvement  of  the 
(dectrie  light  hnlh  is  another  in- 
stance of  history  repealing  itM'lf  For  man  has  ah\  ays 
had  to  have  hetter  materials  hefore  he  could  make 
belter  things. 


Pr(>du<in<i  bi'llcr  nialcrifils  for  the  use  of  industry 
and  tliv  heiH'fil  of  nuinhiud  is  the  norh  of  I'nion 
Cinbidc. 

Basic  knowledge  and  persistent  research  are  re- 
quired, particularly  in  the  fields  of  science  and  en- 
gineering. Working  with  extremes  of  heat  and  cold, 
and  with  vacuums  and  great  ]>ressures.  Units  of  UCC 
now  separate  or  condtiue  nearly  one-half  of  the  many 
clcMienls  of  tin'  earth. 
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J'rodiicts  iif  Divisiims  and  I  nits  include — 

ALLOYS   AND   METALS  •  CHEMICALS  •  PLASTICS 

ELECTRODES,  CARBONS,  AND  BATTERIES 

INDUSTRIAL   CASES   AND   CARBIDE 


raiiiliiis  riiiilnii|)iii'iii'i('s . . . 


bi§  Iturttlhif  lollit'r  ami  •Urn  Lft'ininff 


WAYNE   RING 

"Sourh  holi-.  this  is  Mole  speakiii};." 
A  n-lcplioni-  has  just  bei-n  installed  in 
the  south  basement  of  the  Men's  Resi- 
lience Hall.  One  of  the  many  "moles" 
is  mechanical  enjiineerin";  stud  e  n  t 
Wayne  Rinj;-  Hailinj^  from  Rocktord, 
Illinois,  Wayne  attended  Kast  Rocktord 
high  school  and  for  three  \ears  was  a 
member  of  its  varsity  jjolt  team.  Inci- 
dentally, during  these  three  years  the 
team  was  state  champion  twice.  While 
at  Rockford.  Wa\ne  took  up  the  \iolin 
and  since  has  turned  intn  quite  a  musi- 
cian. 

On  Marcli  1,  l'H4,  Wayne  entered 
the  Navy.  I'nder  V-l_'  he  was  sent  to 
Notre  Dame  for  two  semesters  and  then 
to  the  University  of  Illinois  for  seven 
more.  While  studying  here  at  Illinois, 
Wayne  didn't  ha\e  much  time  to  de- 
vote to  the  violin.  This  isn't  hard  to 
understand  when  you  consider  that  he 
made  straight  A's  in  freshman  math. 
However,  if  you  were  here  for  the 
Christmas  "Jinx"  Show  given  by  the 
V-12  students  in  December,  1945,  you 
may  remember  his  playing.  The  captain 
of  the  V-12  unit  here  was  also  some- 
what of  a  violinist.  Wayne  first  played 
a  Jack  Henny  take-off  of  the  captain,  but 
is  still  wondering  if  the  audience  was 
aware  of  the  fact  that  during  the  last 
part  of  the  act  he  was  playing  as  Wayne 
Ring.  Also  while  stationed  here,  Wayne 


.A.S..M.I-.,  has  served  as  president  ol 
Pi  Tau  Sigma,  vice  president  of  Sigma 
Tau,  and  vice  president  of  Tau  Heta 
Pi.  Hetween  studies  and  activities  he 
can  usually  be  found  down  at  the  afore- 
mentioned "south  hole"  with  .38  or  more 
of  his  roommates.  An  orderly  discussion 
may  be  in  progress  but  more  often  it's 
just  a  discussion. 

Wayne  spent  the  summer  in  a  draft- 
ing room  working  on  designs  of  domes- 
tic water  softeners.  After  graduation  he 
hopes  to  hold  a  similar  job  ami  gain 
all  around  experience  in  the  engineerir;g 
held. 

R.\LPH  HOECKELM.AN 

(juitar-plunking  Ralph  Hoeckelman 
became  a  chemical  engineer  because  as 
a  child  he  was  denied  the  chemistry  set 
that  he  longed  for  Santa  Claus  to  bring. 
With    gradaution    in    January    he    will 


WAYNE    RING 

played  two  years  on  the  Illinois  golf 
.squad.  A  well  deserved  rest  came  with 
his  discharge  after  seven  straight  semes- 
ters of  study  at  Illinois. 

While   following  a   mechanical   engi- 
neering course,  Wayne  devotes  time  to 


RALPH   HOECKELMAN 

have  reached  his  goal  of  a  H.S.  in  chem- 
ical  engineering. 

In  the  trivia  department,  Ralph  sa\s 
that  women  are  not  his  headline  inter- 
est. Rather  than  discussing  faces  and 
figures  of  Illini  coeds,  he  pointed  out 
an  interesting  fact  about  women's  appe- 
tites. In  his  opinion  women  either  eat 
too  much  or  too  little.  The  "Flying 
Dutchman,"  as  his  friends  call  him, 
speaks  from  experience  as  he  is  an  ex- 
KD  waiter.  Women  mu.st  have  been 
too  much  for  him.  Now  he  is  serving 
at  Chi    Phi   fraternity. 

Ralph  came  to  Illinois  from  Quincy, 
Illinois,  because  he  knew  of  the  good 
reputation  of  the  College  of  Engineer- 
ing, and  evidenth'  he  had  heard  the  song 
"and    for    good    fellows — Illinois."       .'\ 


former  member  of  the  Tech  staff,  Ralph 
is  also  a  member  of  A.l.Ch.K. 

Ralph  is  six  teet  tall  .ind  _'.i  >ears 
of  age.  He  has  no  definite  phuis  for  the 
future  at  present  but  would  like  a  jnh 
dealing  with  synthetics. 

For  leisure  time  activities,  either  a 
game  of  tennis  or  handball  followed  by 
.1  big  steak  dinner  marks  the  end  of  a 
perfect  da\    for  Ralph. 


ENGINEERING  SOCIETIES  .  .  . 

acti\ities.  Alpha  is  looking  forward  to 
a  future  even  more  sviccessful  and  out- 
standing than  its  past  has  been.  The 
present  officers  are  Arthur  J.  Leininger, 
president ;  Jay  A.  Cox,  vice  president ; 
William  E.  Shoulders,  secretary;  and 
Herman  E.  Koenig,  treasurer. 

PI  TAU  SIGMA 

Pi  Tau  Sigma  is  a  national  mechan- 
ical engineering  honorary  fraternity.  It 
was  founded  in  1915  at  the  University 
of  Illinois  with  the  object  of  fostering 
the  high  ideals  of  the  engi- 
neering profession,  to  stimu- 
late interest  in  co-cordinate 
^!|flV\  departmental  activities  and 
^^^^^)  to  promote  the  mutual  pro- 
fessional welfare  of  its  mem- 
bers. It  strives  to  establish 
a  closer  bond  of  fellowship 
result  m  mutual  benefit  to 
those  men  in  the  study  anil  in  the  pro- 
fession of  mechanical  engineering,  who, 
by  their  academic  or  practical  achieve- 
ments, manifest  a  real  interest  and 
marked  ability  in  their  chosen  work. 

Members  are  honorary,  active,  or 
graduate.  Honorary  members  are  the 
professional  engineers  either  in  practice 
or  teaching  who  have  merited  the  re- 
spect of  their  fellows.  Graduate  mem- 
bers are  those,  formerly  actives,  who 
are  in  graduate  work.  Active  members 
are  chosen  each  semester  from  the  jun- 
ior and  senior  mechanical  engineering 
classes  on  the  basis  of  sound  engineering 
ability,  scholarship  and  personalit\'. 
Qualities  which  are  expected  of  mem- 
bers are  leadership,  personality,  trust- 
worthiness, industry,  dependabality,  and 
promise  of  future  success  in  Mechanical 
Engineering.  Candidates  are  selecteil 
with  reference  to  social  adaptabilit\ . 
honest\',  personal  cleanliness  and  neat- 
ness, and  soiuidness  of  principles  ami 
morals. 

The  fraternity  endeavors  to  promote 
scholarship,  develop  social  values  in  the 
profession,  and  uphold  the  standards  of 
engineering  practice  in  general.  It  coop- 
erates with  the  American  Society  of 
Mechanical  Engineers  and  the  other 
engineering  honoraries  toward  these 
ends. 

The  officers  for  the  fall  semester  are 
(Continued  on    Page  22) 
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You  saw  us  today . . .  remember? 


[m  liJ 

When   you   crossed  the  road     and  saw  that  orchard . . . 
or  watched  the  train  ...  or  bought  a  new   dress... 


fyj^^^* 


left  your  car  for  repair  ...  or  ordered  roofing  . . . 


ra 


or  took  your  vitamins  ...  or  made   a  phone   call . . . 


you  saw  a  Koppers  product  in  use 


1.  Tarmac.  2.  Flotation  Sulfur  Sprays.   3.  Pressure- treated 
cross  ties.  4.  Chemicals  for  dye  intermediates.  5.  Piston  rings. 
6.  Roofing.  7.  Chemicals  for  pharmaceuticals.   8.  Chemicals  for 
molded  plastics.  9.  Coke  plants.  All  these  are  Koppers  products . 
and  many  others  that  touch  your  welfare  in  countless  ways.   The 
Koppers  trademark  is  thesymbol  of  a  many -sided  service.  Wherever  you 
see  it,  it  means  top-notch  quality.  Koppers  Co.,  Inc.,  Pittsburgh  19,  Pa. 

DECEMBER,  1946 
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Foaliiriiio  Fanilly . . . 

PROFESSOR  DOLANI) 

Another  good  man  back  on  tlu-  tac- 
iilty  tfachiiiK  staff  is  Prof.  James  j. 
Dolaiul  of  the  Civil  Engineering  ile- 
partment.  For  three  anil  one-half  years 
he  was  supervising  engineer  of  the  or- 
ganization anil  construction  of  the  re- 
cently conipleteil  Illini  airport.  Hack  in 
the  good  old  days  he  was  known  as 
Jimmy  Doland  and  used  to  be  a  target 
of  the  now  extinct  "Bucket  and  Shovel" 
column  of  the  J'((hnoffra/>li.  At  the 
time  he  was  already  faculty  adviser  of 
this  publication  and  contiiuieil  In  hold 
this  position  until  late  in  1937. 

His  lirst  appearance  into  the  wmld 
was  in  Denver,  Colorado,  where  he 
stayed  to  complete  his  junior  education. 
Upon  graduation  from  high  school,  he 
spent  se\eral  years  doing  engineering 
work  for  the  U.  S.  Reclamation  Serv- 
ice and  for  the  former  Hay  company, 
general  contractors  of  St.  Paul,  Minne- 
sota. During  World  War  I,  he  was  a 
first  lieutenant  in  the  Construction  Di- 
vision Army  at  Nitro,  West  Virgiiu'a, 
where  he  was  in  c'i;<'-ge  of  watei'  sup- 
ply purification  and   d.stribution. 

After  the  war,  he  mined  coal  in  Mis- 


souri. That  is  to  say,  he  was  in  charge 
of  strip  mining  there.  Upon  receiving 
iu's  C.K.  from  the  University  of  Colo- 
rado at  Boulder,  he  came  here  to  work 
on  his  .M.S.,  which  he  received  in  193-'. 
Until  1942,  Professor  Doland  found 
that  his   teaching  duties  left   him   with 


PROF.  J.  J.   DOLAND 

time  on  his  hands,  anil  so  he  did  some- 
tiu'ii",'  about  it.  Ciolf  did  not  appeal  to 
him,  so  he  became  a  nietnber  of  the 
Xational      Research      Planning      board. 


private  consultant  for  a  railroad  and 
power  company,  water  considtant  for 
the  upper  .Mississippi  and  Ohio  river 
basins,  and  star  witness  for  the  U.  S. 
Department  of  Justice  as  a  flood  dam- 
age expert.  During  the  war  he  was  a 
cousulr.uit  for  the  War  Production  fa- 
cilities committee.  Other  organizations 
in  which  he  claims  membership  are  the 
A.I.S.N.T.,  A.S.C.E.,  American  (.e.;- 
physical  Union,  and  the  American  As-n- 
ciation  for  the  Advancement  of  Scierur. 
He  is  also  the  proud  possessor  of  an 
lionorary  D.Sc.  from  St.  John's  in  Min- 
nesota. 

knowing  all  of  this,  it  is  easy  to 
understand  why  special  inspection  tours 
were  gi\en  in  his  honor  whenever  he 
\isired  a  national  park  or  federal  proj- 
ect such  as  the  T.V.A.  dams  or  the 
breakwater  system  at  New  Orleans. 
His  travels  were  not  confined  to  the 
L  .  S.,  however,  for  in  the  summer  of 
1941  he  went  to  the  British  West  Indict 
as  chief  of  the  engineering  division  nt 
the  U.  S.  Engineers,  Trinidad  District. 
While  there  he  was  in  charge  of  the 
construction  of  lend-lease  air  bases  at 
St.  Lucia,  Antigua,  and  British  Guiana. 
His  spare  time  was  consumed  pursuing 
his  hobby,  color  photography. 


jOeMpfrnm 


Performs  many  vital  services 
in  the  production  of  pharmaceuticals  and  biologicals 
for  Sharp  &  Dohme  of  Philadelphia. 

This  1 00-year-old  firm  uses  Frick  refrigeration  to 
condition  air,  condense  alcohol,  solidify  wax,  harden 
gelatin,  and  cool  drinking  water.  Also  in  the  produc- 
tion of  Insulin,  and  for  maintaining  even  temperatures 
in  vaults  where  enormous  quantities  of  biologicals  are 
stored.  Frick  equipment  has  given  dependable  service 
to  Sharp  and  Dohme  for  over  15  years. 
The  Frick  Graduate  Training  Course  in  Refrigeration  and 
Air  Conditioners,  now  in  its  30th  year,  is  approved  under 
the  G.l.  Bill  of  Rights. 

FRICK  COMPANY,  Waynesboro,  Pennsylvania 
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LOOK  TO 

to    meet   today's 

electrical  requirements 
and  those  of  tomorrow 


NATIC7NA1. 


ELECTRIC   PRQOUCTS 


A  symbol  of 
quality  on  wiring 
systems  and  fittings  for 
every  conceivable  re- 
quirement. 


national  Electric 


P  n  O  O  U  C  "T  S         COneoAAXION 
Bow    8?7—  Pii'tsburqh  3V,Pa. 
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Some  chairs  to  be  sal  in  •  •  • 


And  most  likely  some  of  the  men  who  will  sit 
at  this  directors'  table  during  the  next  forty 
years  are  engineering  students  now.  Yes,  that 
seems  certain,  taking  our  top  management 
today  as  an  indication.  For  of  the  twelve 
men  on  our  present  Board  of  Directors,  seven 
have  come  up  through  science  and  engineering. 
That's  why  capable  engineering  students 
entering  our  company  today  feel  confident 
they're  beginning  a  career  with  a  future. 
They  know  they're  starting  in  where  men  of 
their  kind  can  rise  steadily  until  they  play 
leading  roles  in  the  management  of  our  whole 
organization. 


STANDARD  OIL  COMPANY  (INDIANA)    i^  '"^ 

910  So.  Michigan  Ave.,  Chicago  80,  Illinois  ^"^^ 


And  in  a  company  this  size,  there  is  plenty 
for  all  to  do — many  goals,  many  rewards, 
many  positions  of  great  importance — in  re- 
search, in  production,  in  marketing,  in  ac- 
counting, in  almost  any  field  you  can  name. 
What  is  more,  in  this  particular  company 
the  high  managerial  posts  are  filled  from 
within  our  own  organization,  by  promoting 
our  ablest  junior  men  to  top  rank.  So  the 
Standard  Oil  employee  with  unusual  ability 
has  unusual  opportunity  for  advancement . . . 
advancement  without  tw««»™» 
limit  ...  to  the  highest 
chair  that  he  can  fill. 


STANDARD 
SERVICE 


DECEMBER,  1946 
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BELL  TELEPHONE.  .  . 

rart-  (it  !;as  diffusion  through  a  tighth 
packcil  cable  was  known  and  it  was. 
thcrefort",  possible  to  deteiniini-  whether 
the  rate  of  diffusion  in  each  splice  ex- 
ceeded that  through  the  standard  tightly 
packed  cable.  H\'  this  comparison  method 
leaking  joints  were  detected.  1  o  com- 
plete the  splice,  muslin  \\  ;is  wrapped 
over  the  lead  sleeve  and  then  impreg- 
nated  with  asphaltum. 


sitcyt^ 


IMPREGNATED  MUSLIN' 

Us 


Method  of  Cable  Splicing 

Hecause  of  its  accessibility  and  central 
location,  the  Illini  I  nion  building  was 
selected  as  the  site  of  the  new  exchange. 
The  switchboard  positions  are  on  the 
mezzanine  and  the  switching  equipment 
is  on  the  west  wing  of  the  fourth  floor. 
The  equipment  used  is  the  step  by  step 
type  and  contains  several  unique  features, 
one  of  which  is  the  toll  diverting  circuit 
which  will  be  described  later. 

The  three  cables  coming  from  campus 
are  merged  in  the  office  manhole  into 
two  cables  comprising  2,100  pairs  and 
1,500  pairs,  respectively,  and  are  carried 
up  to  the  fourth  Hoor  where  they  termi- 
nate on  the  vertical  blocks  on  the  main 
distributing  frame  (MDF).  The  oppo- 
site side  of  the  .MDF  has  horizontalh 
distributed   blocks  and   carries  the  cable 


to  the  switchbo.ird  with  the  line  ar- 
ranged in  numerical  order.  Jumpers  are 
then  1  un  between  the  terminals  on  the 
blocks  on  the  vertical  siile  to  the  proper 
terminals  on  the  blocks  on  the  horizontal 
side.  These  jumpers  connect  the  outside 
plant  with  the  inside  plant  and  also  con- 
\ert  the  random  assignment  of  telephone 
numbers  to  pairs  in  the  underground 
cable  to  an  assigiuiient  of  numbers  in 
numeiical  sequence.  F.ight  Bell-trained 
operators  man  the  switchboard  to  handle 
incoming  local  and  long  distance  calls. 

.Approximately  l.^Dd  telephones  had 
been  installed  .and  placed  in  operation 
when  the  Bell  system  became  operati\e 
on  l)ecemb;-r  14.  Of  these,  about  400 
aie  campus  telephones  and  the  remain- 
der regular  telephones  which  enjoy  full 
service.  The  former  designation  con- 
cerns those  telephones  which  can  call 
(inl\   on  the  campus  and  cannot  m.ike  or 


The    I  iiioii    (pleplioiie    exchange 


Bell  technician  installs  switchboard 

receive  calls  from  the  outside.  The  reg- 
ular stations  may  make  and  receive  calls 
from  an\\vhere.  To  make  a  call  off 
campus,  the  u.ser  dials  "9"  followed  by 
the  telephone  number  of  the  desired 
part\-.  For  example,  if  7-2689  is  to  be 
reached  from  these  stations,  the  digits 
9-72689  are  dialed.  Long  distance  calls 
are  made  by  dialing  "0"  to  reach  the 
I  rn'\crsit\-  operator  who  then  handles 
the  call  to  completion. 

The  toll  di\erting  circuit  previously 
mentioned  is  utilized  to  prevent  users 
from  placing  long  distance  calls  direct. 
W'ithout  this  diverting  circuit  it  would 
be  possible  to  reach  a  long  distance  op- 
erator by  first  dialing  "9"  to  obtain  an 
outside  line  and  then  "110,"  the  code 
number  for  long  distance.  If.  however, 
9-110  is  dialed  on  one  of  the  regidar 
telephones,  the  call  is  automatically  di- 
verted to  the  University  operator  who 
asks  the  user  to  dial   "0"  and  place  the 


call  correcth'.  Because  of  the  toll  di- 
verting circuit  una\ithoiized  use  of  toll 
service  is  prevented. 

Through  the  use  of  another  featuie 
of  tlie  Bell  service,  incoming  night  calls 
are  automatically  connected  to  a  night 
arrangement  by  means  of  which  any  tele- 
phone entitled  to  receive  calls  from  the 
outside  may  be  dialed  directly.  This 
means  that  telephones  have  complete 
service  24  hours  a  day  whether  or  not 
the  operators  are  on  duty. 

Thus  it  may  be  seen  that  the  attii- 
butes  of  the  Illinois  Bell  Telephone  com- 
pany installation  are  many,  but  they  niav 
best  be  summarized  by  saying  that  all 
the  knowledge  of  how  to  build  and 
maintain  a  telephone  system  to  best  serve 
the  customer  has  been  made  available. 
The  result  is  a  fine  telephone  .service  and 
the  users  at  the  University  are  enthusi- 
astic about  it,  indeed. 
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Wayne  A.  Ring,  president ;  James  C 
Mingee,  vice  president;  William  P. 
Meyers,  recording  secretary;  Franklin 
H.  Bayha,  corresponding  secretary;  and 
Robert  P.  Saar,  treasurer. 

CHI  EPSILON 

At  a  smoker  at  the  Y.M.C.A.  given 
October  29,  Charles  Bruggen,  president 
of  Chi  Epsilon,  honorary  civil  engineer- 
ing  fraternity,   spoke  on   the   historv    (if 
the  society.  At  this  meeting, 
Prof.  Jamison  Vawter,  Wil- 
liam Oliver,  J.  Cj.  Clark  and 
George     Dell     were     intro- 
duced   to    members    of    Chi 
_        Epsilon  and  future  plans  for 
Illinois  .3     the  organization  discussed. 
■  Chi   Epsilon   was   founded 

11  at    the    L  niversity    on    May 

20,  1922,  when  two  inde- 
pendent groups  of  individuals  made  up 
petitions  for  organization.  These  two 
groups  merged  and  acted  cooperatively 
a.ssisted  in  their  efforts  by  Dean  M.  S. 
Ketchum,  Prof.  Ira  O.  Baker,  and  Prof. 
C.  C.  Williams  who  lent  moral  support 
to  the  plan  of  organization. 

As  .soon  as  plans  for  organization  of 
a  local  chapter  were  completed  and  the 
ground  work  laid,  the  group  took  the 
necessary  steps  to  make  the  society  a  na- 
tional societv.  The  chapter  at  Illinois 
Institute  of  Technology,  Chicago,  was 
actually  the  sparkplug  in  attaining  na- 
tional status  for  the  fraternity.  At  the 
present  time  Chi  Epsilon  has  20  chapters 
in  colleges  throughout  the  country  and 
a  total  membership  numbering  3,500. 

Present  officers  are  C.  Bruggen,  pres- 
ident;  J.  B.  Bushman,  vice  president; 
M.  Henderson,  treasurer;  J.  Stallmeyer. 
recording  .secretary;  and  J.  Leek,  cor- 
responding secretarv'.  Pledges  are  O. 
(Continued   on   Page  24) 
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Laboratory 
Facilities 

HOOVER     ENGINEERING 
DEPARTMENT 


Tli<>  Electrical  Laboratory  designs,  tests  and  redesigns 
motors  and  component  parts  in  developing  power  plants 
for  Hoover  Cleaners. 


LSI;^!^  M  ifi^  .- .    ' 


The  Testing  Laboratory  maintains  production  control 
hv  acceptance  tests  on  parts  and  materials.  Test  specifi- 
cations and  special  test  apparatus  are  developed  here. 


Filters,  fans,  materials,  processes  are  tested  in  the 
Mechanical  Laboratory;  air  flow  and  power  problems, 
cleaners  and  cleaning  methods  are  studied. 


In  this  modern,  fully  equipped  laboratory  exhaustive 
chemical  and  metallurgical  tests  are  con(lu<led  on  metal, 
fabric,  wood,  paper   and  plastics. 


A  50-ton  room  supported  on  numerous  steel  springs 
affords  perfect  acoustical  isolation,  insuring  precision 
measurement  on  noise  and  vibration  problems. 


Building  the  \\()rl(l's  largt'sl-scliiiig  electric  cleaner  is  big-time  engi- 
neering, and  many  tiionsands  of  hours  of  design,  tests,  researcli  and 
study  go  into  constructing  each  ne\\  cleaiwr  model. 

riie  Hoover  llngineering  Department  is  recognized  as  a  leader.  Hoover 
engineering  problems  call  for  the  fidl  range  of  engineering  skills — and 
the  best  in  both  equipment  and  personnel  is  necessary  to  handle  theui. 


THE 


Hoover 

COMPANY 

North  Canton 
Ohio 
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PROBLEM  —  You  are  designing  a  diathermy  unit.  Included  in  the 

electrical  circuit  are  variable  elements  which  must  be  adjusted 
during  operation.  The  control  knobs  must  be  located  where  they 
will  be  convenient  to  the  operator.  The  variable  elements  them- 
selves must  be  located  in  the  cabinet  where  they  will  be  easy 
to  mount,  to  wire  and  to  service.  How  would  you  do  it? 


THE   SIMPLE   ANSWER 

Use  an  S.S.White  remote  control  type 
flexible  shaft  to  couple  each  variable 
element  to  its  control  knob.  This  simple 
arrangement  makes  it  possible  to 
place  the  elements  and  their  controls 
anywhere  you  want  them.  And  you 
will  find,  too,  that  operation  with  these 
shafts  is  as  smooth  and  sensitive  as  a 
direct  connection,  because  S.S.White 
remote  control  flexible  shafts  are  de- 
signed and  built  especially  for  this 
type  of  duty. 

•       • 

This  is  just  one  of  hundreds  of  remote 
control  and  power  drive  problems  to 
which  S.S.White  flexible  shafts  pro- 
vide a  simple  answer.  That's  why 
every  engineer  should  be  familiar  with 
the  range  and  scope  of  these  "Metal 
Muscles"*  for  mechanical  bodies. 


Here's  how  one  well  known  elec- 
tronic equipment  monufacfurer 
did  it.  The  flexible  shall  (arrow) 
connects  control  knob  at  top  to 
a  variable  element  at  the  bot- 
tom rear. 


WRITE   FOR   BULLETIN   4501 

It  gives  essential  facts  and  engineering  data 
about  flexible  shafts  and  their  application.  A 
copy  is  yours  free  for  the  asking.  Write  today. 


J.J.  WnITt  mm^mm^^YRIAL 

THE  S.  S.  WHITI  DtNTAl  MFG.  CO.   ■fW«#«*^  *  *m»^«»» 


THE  S.S.  WHITE  DENTAL  MFG.  CO.   W  BWO^mm^  M  WmM^^^     DIVISION 
.DIPT.  C,   10   EAST    40th   ST.,  NEW  TORK    l«,  N.  T.— 


Ctu  o^  /tiHtnUM  A  AAA  'Induattial  Bfte^'fit*^eA 


ENGINEERING  SOCIETIES  .  .  . 

Hriggs,  J.  Briscoe.  \V.  Day,  B.  Ditchik. 
J.  Forbes,  J.  Krith,  R.  Knig,  R.  Lich- 
tcnberger,  H.  Luther.  M.  Rosche,  T. 
Smith,  (i.  Thomson,   ;ind   L.  Wilkes. 

A.S.C.E. 

The  first  meetiiif;  of  the  A.S.C.E.  on 
October  14  was  an  annual  smoker  at 
which  doughnuts  and  cider  were  served. 
The  University  Y.IVI.C.A.  was  the 
meeting  place,  and  Prof.  H.  E.  Babbitt 
officiated  as  master  of  ceremonies.  The 
following  meeting  on  Nov.  5  featured 
a  moving  picture  on  water  and  sanita- 
tion after  which  a  committee  to  stud\ 
traffic  conditions  on  the  campus  was 
appointe.  The  committee  on  traffic  will 
confer  with  C.  C.  Wiley,  former  traffic 
engineer  in    Champaign. 

Officers  for  this  semester  are  Thomas 
L.  Thomas,  president;  Robert  F.  KniL'. 
vice  president;  James  T.  Halsey,  secre- 
tary; and  Monte  D.  Moss,  treasurer. 

A.I.Ch.E. 

Reorganized  this  term,  the  University 
chapter  of  A.I.Ch.E.  held  its  first  meet- 
ing on  October  22  at  which  time  plans 
for  the  semester  were  outlined  and 
officers  elected.  Robert  Beals  was  voted 
in  as  president ;  Stan  Slazinski,  vice  presi- 
dent; E.  R.  Harris,  Jr.,  secretary;  and 
Richard  Divilbiss,  treasurer.  Dr.  Harry 
G.  Dickamer  is  the  faculty  advisor  for 
the  organization. 

At  a  second  meeting  on  November 
13,  Prof.  H.  E.  Babbitt  spoke  on  the 
licensing  of  professional  engineers  which 
was  well  received.  The  December  meet- 
ing will  feature  a  talk  by  a  prominent 
speaker  on  "Jet  Fuels." 

Each  second  Tuesday  of  the  month 
meetings  are  held.  Membership  of  the 
organization  is  now  30. 

A.S.M.E. 

The  officers  of  the  A.S.M.E.  for  this 
term  are  Alex  E.  McComiak,  chair- 
man; Walter  Ambery,  vice  chairman; 
James  C.  Mingee,  secretary;  Robert  D. 
Kern,  treasurer;  and  Richard  Love, 
assistant  treasurer. 

Prof.  N.  A.  Parker  gave  a  talk  on 
"The  Aims  of  the  A.S.^LE.  for  the 
Year"  at  the  October  9  membership 
meeting  and  on  October  16,  the  H.  H. 
Robertson  company  presented  a  speaker 
and  models  on  the  subject  of  "Indus- 
trial Plant  Ventilation."  On  October 
29,  Prof.  H.  E.  Babbitt  talked  on  the 
"Professional   Engineering  Act." 

At  the  November  L3  meeting  the 
moving  picture  "The  Tornado  in  a 
Box,"  a  story  about  the  gas  turbine, 
was  shown  by  courtesy  of  the  Alii^- 
Chalmers  company  who  also  sent  a  rep- 
resentative  to  speak    on  the  subject. 
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TAKES       A 
CHINESE      HON  EYM  O  O  N 


•  The  Cinderella  of  Chesapeake  Bay  is  a  queer 
looking  craft.  She  has  no  bow,  no  stern,  no  engine, 
no  ereu .  Never  weighs  anchor  to  make  a  voyage. 
But  she  has  a  purpose,  and  has  served  it  well. 

Largely  because  of  her,  a  new  fleet  of  ocean- 
going passenger  ships  will  have  superstructures 
built  of  aluminum.  It  reduces  weight  at  the  most 
important  jjlace — "topside  '. 

This  is  a  dream  come  true  for  Alcoa  engineers. 
Eleven  years  ago  they  built  this  odd-shaped 
aluminum  test  hull  and  anchored  it  in  Chesapeake 
Bay.  Together  with  marine  engineers  and  naval 
architects,  they  watched  to  see  the  effect  salt  water 
had  on  aluminum;  whether  it  would  prove  sea- 
worthy. And  it  did! 

But  there  were  other  problems — for  instance, 
stresses  topside,  set  up  by  the  weaving  and  pound- 
ing that  a  shi|)  takes  at  sea.  By  building  and  test- 
ing a  model,  Alcoa  engineers  found  that  the  use 
of  aluminum  in  the  superstructure  greatly  re- 
duced the  stresses.  They  likewise  conferred  on 
plans  and  recommended  materials. 

So  the  ships  were  built.  They  are  in  the  water 
now  being  outfitted  for  their  maiden  voyages  to 
China — thanks  to  Cinderella  and  the"'iniagineers" 
who  dreamed  of  aluminum  ships  and  then  engi- 
neered them  into  the  water. 

Doesn't  a  company  that  pursues  an  ideal  with 
such  intensity  stir  your  imagination?  It's  fun  to 
work  with  men  of  vision.  Ideas  click  when  men 
with  imagination  plus  engineering  work  with  this 
versatile  metal,  aluminum,  and  with  the  greatest 
fund  of  aluminum  knowledge  in  the  world  .  .  . 
Alcoa's.  Aluminum  Company  of  America,  Gulf 
Building,  Pittsburgh  19,  Pennsylvania. 
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rlil'lh  - 


Rotatable  contact 
arm 


Resistor  with  taps 
equally  spaced 


Indicating  element 


Schematic  Diagram  of  Selsyn  Repeaters 


The 'SealofQuol- 
ily",  shown  above, 
is  the  yardstick  of 
economy  in  buying 


ed  sheets. 


It  signifies  at  least 
2  oz.  of  Zinc  per 
square  footi 


The  U.S.  Bureau  ol  Standards,  Circular  #80.  says,  ".  .  . 
by  for  the  best"  protective  metallic  coating  lor  rust-prooi- 
ing  iron  or  steel  is  ZINC.  Zinc,  in  the  form  oi  galvanizing, 
protects  against  rust  in  TWO  WAYS:  First,  by  simple 
coverage,  with  a  sheath  of  rust-resistant  metal  .  .  .  Second, 
by  electrochemical  action,  or  "sacrificial  corrosion"  That's 
why  industry  has  long  depended  on  ZINC  to  stop  rust— cut 
costs— save  materials.  Heavy  coatings  pay— for  the  heavier 
the  coating,  the  better  the  protection,  the  longer  the  service 
life  and  the  lower  the  cost. 

FREE  BOOKLETS 

WRITE  TODAY  for  these  valuable  booklets:  (1)  Repair  Manual  on 
Galvanized  RooPing  &  Siding  (2)  Facts  About  Galvanized  Sheets 
(3)  Use  Metallic  Zinc  Point  to  Protect  Metal  Surfaces  (4)  The 
Zinc  Industry — Mine  to  Market. 


American  Zinc  Institute 


Room  26 18 — 35  East  Wacker  Drive,  Chicago  1,  Illinois 


NEW  INSTRUMENTS  ...  | 

I'xphuKitHiii  loi  a  t\pe  DJ-1  ScLsyn  sys- 
tiMii.  Scvcial  types  are  manufactured  by 
( "leiieral  Islcctric  but  this  t\pe  is  used  in 
tin-  test  ^■■A)■. 

Principles  Ex  pi  at  net! 

"The  indicating  element  consists  of  a 
laminated  ring  of  ferromagnetic  material 
upon  which  three  windings  are  placed  at 
equal  distances.  Varying  the  position  of 
the  brushes  on  the  transmitter  coil  varies 
the  voltage  impressed  on  each  indicator 
winding,  thus  changing  the  flux  distri- 
bution across  the  laminated  ring.  A  pol- 
arized permanent-niagnet  rotor  within 
the  laminated  ring  aligns  itself  with  this 
flux,  giving  an  accurate  indication  of  the 
position  of  the  transmitter  brushes  at  all 
times." 

Along  with  all  these  instruments,  a 
coal  metering  <levice  connected  to  the 
stoker  engine  is  used  which  measures  the 
rate  of  coal  burned,  and  a  work  recorder 
indicates  directly  the  amount  of  work 
output  during  a  given  time.  It  shouhl 
be  easily  seen  that  a  quick  precise  meas- 
urement of  performance  is  made  a\ail- 
able  by  these  instruments.  Efficiency 
tests  can  be  made  and  recorded  for  con- 
stant runs  giving  a  running  record  of 
such  things  as  work  output  per  pound  of 
coal  or  per  gallon  of  water,  steam  rate 
per  HP,  or  steam  rate  for  a  given  speed. 
Distance,  time,  speed,  work,  etc.,  are  all 
measured  and  recorded  within  conven- 
ient distances  giving  the  whole  picture  in 
one  glance. 

Professor  Tuthill's  work  on  the  water 
meter  should  be  published  soon,  ha\ing 
been  turned  in  to  the  experimental  sta- 
tion some  time  ago.  Another  test  run 
is  scheduled  soon  for  determining  per- 
formance characteristics  under  various 
draft  conditions.  The  new  instruments 
recently  developed  will  be  of  valuable 
service  for  this  test. 


There  was  a  young  maiden  ...  a    Sioux 
As  tempting  as  any  home  brioux 
She  displayed  her  cute  knees 
As  she  strolled  past  tepees 
And    the    braves    all    hollered     "Wioux, 
Wioux  !" 


One  of  the  Navy's  admirals  watched 
an  eager  young  inductee  sloshing  the 
foredeck  with  a  heavy  mop.  "Well,  son, 
how  long  have  you  been  in  the  Nav\'?" 

"Just  two  months,  sir,"  the  recruit 
panted.  "How  long  have  you  been  in 
the  service?" 

"Thirty  years." 

"Hell,  ain't  it?"  sympathized  the  re- 
cruit. 
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Johnny  was  a  chemist 
Now  he  is   no  more. 
What  he  thought  was  H  .O 
Was  H,S(), 
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...and  the  paddle-athletes  above  are  con- 
vinced that  "a  ball  rolls  freely  in  any  di- 
rection!" 

This  fundamental  —  plus  the  fact  that  a 
ball  is  also  Nature's  favorite,  strongest 
form — makes  the  ball  bearing  a  "natural"' 
for  modern  industry  and  its  products. 

Rugged    New    Departure   Ball    Bearings 


EVER    WONDER    ABOUT    NAMES? 

The  name  "New  Departure"  aptly  describes 
that  organization's  brand  of  thinking  The  many 
new  departures  by  New  Departure  are  stepping 
stones  of  engineering  progress. 


NEW   DEPARTURE   .  DIVISION  OF  GENERAL  MOTORS   .   BRISTOL,  CONN. 

DECEMBER,  1946 


carry  heavier  loads  on  tough  steel  balls. 
They  lick  friction  and  excel  for  higher 
speeds  and  precise  positioning.  They  are 
produced  by  the  world's  greatest  ball  bear- 
ing maker. 

New  Departure  has  a  vast  fund  of  prac- 
tical experience  to  offer  you.  More  than 
that,  it  offers  original  thinking  in  solving 
your  bearing  problems. 


^     nothing  mils  liko  a  hall 

NEW  DEPARTURE 

BALL  BEARINGS 


3416- 
ches  In  DETROIT,  CHICAGO,  LOS  ANGELES  and  Other  Principal  Citie 
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His  lamp 

could  liiirii  for  SflTyears 


on  the  pxira  power 
produced  irhen  2 
boilers  replaced  6 

J.  N  PLACE  OF  SIX  BOILERS,  a  big  eastern  power  com- 
pany is  now  installing  tivo.  These  two  modern 
boilers  generate  nearly  twice  as  much  steam  as 
the  original  six  .  .  .  help  produce  far  more  elec- 
tric power,  too. 

Enough  more  each  hour  to  play  625,000  radios 
...  or  to  burn  a  100-watt  bulb  in  your  study  lamp 
continuously  for  30  years! 

This  B&W  boiler  installation  typifies  the  prog- 
ress made  during  recent  years  in  raising  steam 
generating  efficiency — progress  in  which  B&W  has 
consistently  lead  the  way.  B&W,  old  in  experience, 
has  pioneered  important  advances  in  many  other 


fields  too — yet  B&W  is  still  young  enough  to  have 
new  ideas  for  all  industries  on  present  problems 
and  future  plans. 

Through  this  progressive  policy  of  continuous 
researcli  and  development,  B&W  offers  excellent 
career  opportunities  to  technical  graduates — ca- 
reers in  diversified  fields  of  manufacturing,  sales, 
engineering,  research  and  in  many  other  voca- 
tions. Send  for  the  booklet 
"Your  Career".  It  tells  the 
story   of   The    Babcock   &  cfn^^ 

Wilcox  Company  in  terms  ^ 

of  your  future. 


THE  BABCOCK  &  WILCOX  COMPANY    •   85  LIBEBTY  ST.,  N.  Y.  6,  X.  Y. 


DYNAMOMETER  CAR  .  .  . 

ing  practical  railroad  tests  which  cannot 
be  othtTwise  obtained.  The  railroad 
company  gets  the  results  of  such  tests  at 
the  least  inconvenience  to  itself." 

He  pointed  out  that  "dynamometer 
cars  are  intended  to  measure  train  re- 
sistance, and  tests  made  with  them  fall 
under  two  heads :  those  in  which  atten- 
tion is  directed  to  the  pulling  capacity  of 
the  engines,  and  those  in  which  interest 
is  in  the  resistance  of  the  train  as  influ- 
enced by  its  makeup  and  other  condi- 
tions. In  the  first  category  he  listed  ton- 
nage rating  tests,  tests  of  engine  efficien- 
cy, and  tests  to  determine  the  influence 
of  changes  in  engine  design.  I'nder 
train  resistance  tests  he  included  studies 
of  freight  cars,  passenger  cars,  effect  of 
speed,  of  empty  cars,  of  roadbed,  and  of 
special  cquipinent  such  as  bearings. 

He  said  that  with  car  609 — the  Uni- 
versity's first — a  system  of  tonnage  rat- 
ing was  established  on  the  Peoria  and 
Eastern  railway  in  a  series  of  tests  last- 
ing only  two  weeks.  Interestingly, 
among  the  first  runs  made  by  the  new 
University  car  when  built  two  years  ago 
were  tonnage  tests  of  the  Illinois  Cen- 
tral's 2500,  2300,  and  2800  series  of 
locomotives,  and  general  tonnage  tests 
on  the  (lulf.  Mobile,  and  Ohio  railroad. 
The  principles  of  tonnage  rating  devel- 


oped by  the  University  of  Illinois  have 
been  nationally  recognized  and  adopted 
for  many  years  to  the  great  benefit  of 
the   railroads  of   America. 

Results  of  work  with  the  University's 
railway  dynamometer  cars  have  been  re- 
ported to  the  public  in  seven  bulletins 
published  'oy  the  Engineering  Experi- 
ment station  of  the  University  of  Illi- 
nois. These  results  have  been  widely 
applied.  The  bulletins  have  dealt  with 
freight  train  resistance,  passenger  train 
resistance,  effect  of  wind  on  train  re- 
sistance, effect  of  cold  weather  on  train 
resistance  and  tonnage  rating,  and  in- 
creases of  resistance  resulting  from 
curves. 

Background   History 

The  history  of  the  cars  owned  jointlv 
by  the  University  and  the  Illinois  Cen- 
tral begins  in  1893  when  the  railroad 
exhibited  a  fancy  drovers'  car  at  the 
Chicago  Columbian  exposition,  .'\fter 
the  exposition,  this  car  was  turned  o\er 
to  the  University  for  equipping  as  a 
dynamometer  car.  In  1907  it  was  rebuilt 
with  a  steel  underframe,  and  continu- 
ally, until  its  scrapping  in  1''43,  the 
mechanism  was  kept  up  to  date  with 
frequent  improvements  and  rebviildings 
as  the  U  niversity  engineers  devised  new 
and  better  ways  to  carry  on  the  work. 
The  car  body  continued  of  wood,  how- 
ever, and  the  car  continued  to  roll  on 


wooden  trucks  until  the  last.  The  car's 
first  number  was  17.  This  was  changed 
to  22  in  the  1920's,  and  in  the  193(l's 
was  changed  to  30  when  the  railroad 
set  up  a  new  numbering  system  for  spe- 
cial cars.  The  number  30  has  been 
carried  over  to  the  new  car  which  re- 
placed the  oldtimer. 

This  new  car  was  designcil  by  Prof. 
J.  K.  Tuthill  of  the  University  and 
built  in  the  Hurnside  shops  of  the  Illi- 
nois Central.  Much  of  the  equipment 
in  it  was  built  in  the  University's  shops, 
and  it  is  constantly  being  improved  and 
added  to. 

The  60-foot  dynamometer  car  now 
operated  by  the  University  and  the  I.  C. 
is  a  very  modern  piece  of  railway  rolling 
stock,  sleek-sided  with  the  welded  joints 
of  its  steel  plates  invisible  under  coach- 
green  paint  and  yellow  lettering.  With- 
in, it  is  divided  into  three  sections,  the 
operating  section  with  recording  equip- 
ment, bay  windows,  desk,  and  woik- 
hench,  a  li\ing  section  of  two 
staterooms  flanked  by  a  corridor;  and  a 
well-equipped  galley.  A  diesel  generator 
provides  light  and  power  when  the  car 
is  on  siding.  The  car  is  normally  run 
with  the  operating  compartment  for- 
ward, although  it  can  be  run  in  either 
direction  and  has  junction  boxes  at 
each  end   for  the  cable  to  the  engine. 
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Du  Pont  Digest 

Items  of  Interest  to  Students  of  Chemistry,   Engineering,  Physics,  and   Biology 

Low-Cost  Sulfamic  Acid  Was  Result 

of  Newly  Discoverecl  Process 


Once  obscure  laboratory 
chemical  now  finding 
wide  use  in  industry 

Sulfamic  acid,  which  for 
years  was  merely  another 
obscure  laboratory  chemical, 
is  today  being  produced  in 
carload  quantities  for  a  con- 
stantly growing  Ust  of  uses 
because  of  a  discovery 
made  by  a  Du  Pont  chemist. 
Believing  that  urea  could 
be  sulfonated  to  give  a  prod- 
uct which  might  have  com- 
mercial utiUty,  the  chemist 
treated  urea  with  fuming 
sulfuric  acid.  The  reaction 
was  exceedingly  violent, and 
it  appeared  that  decomposi- 
tion had  taken  place  to  give  ordi- 
nary ammonium  sulfate.  However, 
the  chemist  noted  that  the  white 
precipitate  which  had  formed  did 
not  dissolve  rapidly  in  water  as  am- 
monium sulfate  should,  and  further 
investigation  proved  that  he  had 
obtained  sulfamic  acid. 


NH^CONHa 
urea 


-\-  SO3  -f  H^SO* 


>  2NHaSOaOH  +  CO:, 

sulfamic  acid 

Thus  the  way  was  pointed  to  an 
inexpensive  method  of  making  this 


Solubility  of  Sulfamic  acid  in  Water 
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Crystals  of  sulfamic  acid 

scarcely  known  chemical,  and  an  m- 
tensive  study  of  its  chemical  and 
physical  properties  has  led  to  its 
development  for  a  wide  variety  of 
industrial  uses. 

First  Industrial  Applications 

The  salts  of  sulfamic  acid  are  being 
used  extensively  as  flame-proofing 
agents.  Highly  compatible  with  cellu- 
lose, ammonium  sulfamate  is  unique 
among  fire  retardants  in  that  it  does 
not  cause  stiffening  or  otherwise  ad- 
versely affect  the  hand  or  feel  of 
textiles  and  paper. 

Another  outstanding  use  for  am- 
monium sulfamate  is  as  a  weed  killer 
for  the  control  of  poison  ivy,  rag- 
weed, and  a  variety  of  noxious  an- 
nuals. Its  effect  on  poison  ivy  is  un- 
matched by  any  other  product. 

One  of  the  most  important  indus- 
trial applications  for  sulfamic  acid  is 
based  on  the  fact  that  it  reacts  quan- 
titatively and  very  rapidly  with  ni- 
trous acid.  This  has  led  to  its  wide 
use  in  eliminating  the  excess  nitrite 
employed  in  cliazotization  reactions 


for  dye  and  colored  pigment 
manufacture. 

Soluble  in  Water  and 
Non-hygroscopic 

Sulfamic  acid  isa  strong  acid, 
and  despite  the  fact  that  it 
is  exceedingly  soluble  in  wa- 
ter, it  is  a  solid  non-hygro- 
scopic, non- volatile  material 
which  has  found  application 
as  a  laboratory  titrimetric 
standard.  Additional  infor- 
mation will  be  found  in  the 
bulletin  "Sulfamic  Acid  and 
Its  Salts."  Write  to  2521  Ne- 
mours Bldg.,  Wibnmgton, 
Delaware. 

Understandably,  men  of 
Du  Pont  are  proud  that  their  work 
in  the  laboratory  has  created  and 
developed  many  products  like  this 
"chemical  curiosity"  to  help  make 
life  safer,  more  pleasant  and  com- 
fortable for  all  Americans. 


Questions  College  Men  ask 
about  working  with  Du  Pont 

IS  THERE  A  FUTURE 

FOR  ME  AT  DU  PONT? 

Every  effort  is  made  to  initially  sclert 
graduates  for  a  specific  job  in  line  with 
their  training  and  expressed  preferences. 
Men  are  advanced  as  rapidly  as  their 
capabilities  permit  and  openings  occur. 
The  broad  research  program  and  the 
ever  expanding  development  of  new 
chemical  products  as  well  as  the  growth 
of  old  established  products  offer  ample 
opportunities  for  the  technical  graduate 
to  grow  in  the  organization. 


More  facts  about  Du  Pont — Listen  to  "Cavalcade  of  America,"  Mondays,  8  P.M.  EST,  on  NBC 


BETTER    THINGS    FOR    BETTER    LIVING 
...  THROUGH    CHEMISTRY 


I.    DU    PONT    DE    NEMOURS    &    CO.    (INC.) 
WILMINGTON  98,  DELAWARE 


DECEMBER,  1946 
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Roebling    produces   every   major   type   of 
cord   to   telephone   cable  .  .  .  bridge  cable  to  wire 
heavy  grading  screen  ...  strip  steel  ond  flat  wire  tc 
all  Roebling  products.  Alt  the  result  of  over  100  y 
John  A.  Roebling's  Sons  Company,  Tr 


ind    wire    product  .  .  .  toasfer 

e  rope  .  .  .  fine  Filter  cloth  to 

round  and  shoped  wire... 

ar»  of  wire  specialization, 

inton  2,  N.J. 


@  ROEBLING 

PACEMAKER      IN      WIRE      PRODUCTS 

WIRE  ton  AND  STBAND  •  FITTINGS  •  SUNGS  •  AIRCORD,  AIRCORD  TERMINALS  AND  AIR  CONTROLS 
SUSPENSION  BRIDGES  AND  CABLES  •  AERIAL  WIRE  ROPE  SYSTEMS  •  SKI  LIFTS  •  ELECTRICAL  WIRE 
AND  CABLE  .  HARD.  ANNEALED  OR  TEMPERED  HIGH  AND  LOW  CARBON  FINE  AND  SPECIALTY 
WIRE.  FLAT  WIRE,  COLD  ROLLED  STRIP  AND  COLO  ROLLED  SPRING  STEEL  •  LAWN  MOWERS 
SCREEN.  HARDWARE  AND  INDUSTRIAL  WIRE  CLOTH 
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GAS  TURBINES  .  .  . 

pciatiiic  and  dcliveis  power  at  a  reason- 
ably hi;i;li  level.  The  use  of  combustion 
turbine  in  railway  locomotives  have 
many  advantages  and  promises  to  have 
a  great  future.  For  one  thing,  the  power 
weight  ratio  of  about  25  lbs.  per  hp  tor 
the  complete  power  unit  enables  the 
large  locomotive  of  about  S, ()()()  hp  to 
be  constructed  at  a  total  weight  ratio  of 
about  125  lbs.  per  hp !  5, ()()()  hp  can  be 
crowded  into  a  locomotive  less  than  ')!) 
feet  long.  The  turbine  operates  at  mod- 
erate speed  of  rotation,  does  not  require 
large  water  supplies  and  frequent  stops, 
burns  a  grade  of  oil  which  costs  one- 
half  that  of  Diesel  fuel,  and  lubricating 
oil  consumption  is  virtually  zero  (a 
single  charge  of  oil  is  usable  for  two 
years  if  centrifuged  once  or  twice  a 
year). 

The  gas  turbine  in  the  locomotives  is 
designed  for  maximum  temperature  of 
1,200  F,  since  1,200  F  is  the  maximum 
temperature  that  should  be  adopted  for 
prime  mover  type  of  power  plants  where 
continuous  operation  with  reliability  is  a 
basic  requirement.  Aircraft  gas  turbine 
applications  are  designed  for  higher  tem- 
peratures but  this  can  be  justified  where 
low  atmospheric  temperatures  at  higii 
altitude  permit  rapid  cooling.  Then,  too, 
limited  service  performance  is  acceptable 
in  those  aircraft. 

The  turbine  in  a  locomotive  uses  rela- 
tively low  grade  fuel,  so  extra  provision 
for  steam  or  electrical  heating  is  made. 
No  water  is  required  for  gas  turbine 
power  since  all  cooling  is  done  by  air. 
Cost  of  the  locomotive  is  about  $75  to 
$85  per  horse  power.  A  five  stage  reac- 
tion type  gas  turbine  is  employed  to 
drive  a  22  stage  axial  compressor.  Air 
is  filtered  and  its  pressure  increased 
through  the  compressor.  By  means  of 
turbine  exhaust  gas  in  the  heat  exchang- 
er the  temperature  of  the  air  is  raised 
further  and  then  forced  in  parallel 
through  a  group  of  twelve  separate  com- 
bustion chambers  ahead  of  the  turbine. 
Some  air  is  used  for  combustion,  while 
the  remainder  flows  through  inner  and 
outer  shells  and  cools  the  products  of 
combustion  to  satisfactory  turbine  inlet 
temperature.  Use  of  several  small  com- 
bustion chambers  are  used  for  more  sat- 
isfactory combustion.  The  gas  plus  air 
is  then  exhausted  to  the  heat  exchanger 
wiiich  preheats  air  from  the  compressor. 

1  o  start  from  standstill,  the  genera- 
tor is  switched  from  shunt  to  series  field, 
bringing  unit  up  to  30%  of  maximum 
operating  speed,  at  which  point  the  tur- 
bine at  full  gas  temperature  is  capable  of 
driving  the  unit  by  itself. 

Improvement  in  thermal  efficiency  b\ 
use  of  regeneration  and  increased  tem- 
peratures make  the  gas  turbine  a  serious 
aspirant  for  heavy  continuous  power 
service. 

THE   TEGHNOGRAPH 


Properly  baked, 
this  pListic  finish 
resists  cracking* 


Plastic  coating  of  metal  parts  expands  the  whole  field  of 
applications  for  both  metals  and  plastics.  By  varying 
the  chemical  composition  of  the  plastic  an  infinite 
variety  of  new  surfaces  can  be  created  for  metals. 

An  essential  element  in  the  perfect  union  of  metal  and 
plastic  is  heat — clean,  dependable,  accurately-controlled 
heat — the  kind  obtained  with  modern  Gas-fired  ovens. 

Experienced  producers  of  plastic-coated  metals,  such 
as   Heremetal  Company,   Minneapolis,   Minnesota,   use 


-..^r^O'SjS. 


0^ 


FOR  ALL 
INDUSTRIAL  HEATING 


GAS  for  polymerization  ovens  because  GAS  insures  the 
uniform  heat,  rapid  response  to  heat  control,  and  e.\act 
temperatures  so  essential  to  processing. 

Where  there's  a  difficult  industrial  heating  problem 
there's  a  job  for  GAS.  In  the  fields  of  plastics,  metal- 
lurgy, chemistry,  electronics,  the  productive  flames  of 
GAS  provide  the  most  flexible,  dependable  heat  source 
for  pioneering  or  productioneering. 

*Fhotos  courtesy  of  Despatch  Oven  Co.,  Aliniieapo/is,  Altini. 


AMERICAN  GAS  ASSOCIATION 

420  LEXINGTON  AVENUE,  NEW  YORK  17,  N.Y. 


DECEMBER,  1946 
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Women's  faults  arc  many 

Man  have  only  two 
Everything  they  sa\' 

And  eveiything  the\  ihi. 
—  Hama  Heani. 

Lm\\  of  the  house:     "\  on  know  I 
ally  suspect  my  husband  has   a  lii\e  af- 
fair with  his  stenographer." 

Her  maid:    "I  don't  believe  it,  mam. 
^  iiu're  just  tr\iiig  to  make  me  jealous." 


\'eril\,  1  say  unto  ye,  marr\  not  ,iii  en- 
gineer! 

For  an  engineer  is  a  strange  being  and 
possessed  of  man>   evils. 

^  ea,  he  speaketh  ;du;i\s  in  jiarable  \x  Inch 
he  calleth  formulae. 

He  wieldeth  a  big  stick  which  he  calleth 
a  slide  rule. 

.And  he  hath  only  one  bible,  the  h.nul- 
book. 

He  thinketh  onl\  of  strams  and  stres>es. 
and   without  end   of  thermodynamics. 

He  showeth  always  a  serious  aspect  and 
seemeth  not  to  know  how  to  smile. 

He  picketh  his  seat  in  a  car  by  the 
springs  thereof  and  not  h\  the  dam- 
sels. 

Neither  doth  he  know  a  waterfall  except 
by  its  H.  P.,  nor  a  sunset  except  that 
he  must  turn  on  the  light,  nor  a  dam- 
sel except  by  her  weight. 

Always  he  carrieth  his  books  with  him, 
and  he  entertaineth  his  sweetheart 
with  steam   tables. 

Verily,  though  his  damsel  expccteth 
chocolates  when  he  calleth,  she  open- 
eth  the  package  to  discover  samples  of 
iron  ores. 

Yeas,  he  holdeth  her  hanil  but  to 
measure  the  friction  thereof,  and  kiss- 
eth  her  only  to  test  the  viscosity  of 
her  lips,  for  in  his  eyes  there  shineth 
a  far-away  look  that  is  neither  love 
nor  a  longing  look — rather  a  vain  at- 
tempt to  recall  a  formula 

Even  as  a    boy  he  pulleth 
but  to  test  its  elasticity; 

Rut  as  a  man   he  desiseth   ( 
vices. 

For  he  counteth  the  vibrations  of  her 
heart  strings,  and  seeketh  ever  to  pur- 
sue his  scientifiic  investigations. 

Even  his  own  heart  Hutterings  he  count- 
eth as  a  measure  of  fluctuation,  and 
exscribeth  his  pa.ssion  as  a  formula. 

And  his  marriage  is  a  simultaneous  equa- 
tion involving  two  unknowns  yielding 
diverse  results. 

Verily,  I  say  unto  ye,  marry  not  an  en- 
gineer. 
(F'rom  The  Pennsylvania  Triangle.) 
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.  girKs  hair 
itferent   de- 


"Wh\  did  the  foreman  tire  \ou?  " 

"Well,  you  know  the  foreman  is  the 
man  who  stands  around  and  watches  the 
others  work." 

"Yes,  anybodx  knows  that.  Hut  win 
did  he  fire  you  ?" 

"He  got  jealous.  A  lot  of  fellows 
thought  I  was  foreman." — Duke  Engi- 
neer, quoted  from  the  Rotarian  Re- 
minder, who  took  it  from  the  Michigan 
Technic,  who  lifted  it  from  the  Idaho 
Engineer,  who  filched  it  from  the 
Rochester  Indicator. 


Professor:  "You  in  the  back  of  the 
room.  What  was  the  date  of  the  sign- 
ing of  the  magna  charta  .■'" 

"I  dunno." 

"You  don't,  eh?  Well,  let's  tr\  some- 
thing else.  Who  was  Honny  Prince 
Charley?" 

"I  dunno." 

"You  don't.  I  assigneii  this  stuff  last 
Frida\.  ^\^1at  were  \ou  doing  last 
night?" 

"I  was  out  drinking  beei"  with 
friends." 

"You  were.  You  ha\e  nerve  to  stand 
there  and  tell  me  that.  How  do  you 
ever  expect  to  pass  this  course?" 

"Wal,  I  don't  know  mister.  Ye  see, 
I  JList  came  in  to  fix  the  radiator." 


"Ah   burnt   my  lips  on   a  dish  of   hot 
hocolate.  " 
"Yeh  man.     Does  ah  know  her?  " 


"Ah  wins." 
"What  yo  got?" 
"Three  aces." 

"No  you  don't.     Ah  does." 
"What  you  got,  bo?" 
"Two  eights  and  a  razor." 
"You    sho    do.      How    come 
ickv?" 


The  sweet  young  thing  said  to  her 
pretty  young  friend,  "Mr.  Hagwrinkle, 
my  boss,  is  a  perfect  gentleman  to  work 
for.  All  you  have  to  do  is  slap  him  once 
in  a  while." 


A  cute  little  trick  from  St.  Paul, 
Wore  a  newspaper  to  a  ball. 

The    place    caught   on    fire    and    burned 
her  attire. 
Front  page,  sports  section   and   all. 


"It  has  three  speeds — forward,  backward  and  get  out  and  push." 


THE   TECHNOGRAPH  | 
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Photomicrograph  of  a  snowfloke 


Because  photography  magnifies . . . 


Before  this  young  girl  could  examine 
this  snow-flake,  photography  had  to 
do  a  twofold  job.  It  had  to  record  the 
snowflake . . . quickly,  exactly . . . before 
it  melted.  It  had  to  enlarge  this  image 
360  times  ...  so  that  every  detail 
would  stand  out  clearly  and  sharply. 
A  unique  ability  .  .  .  this.  And  be- 
cause of  it,  business  and  industry  have 
come  to  depend  more  and  more  upon 
photography  to  make  the  transient 
lasting  ...  the  invisible  visible.  They 
depend  upon . . . 

Document  copying  ...  to  make  big, 
accurate  "blow-ups"  of  records, 
drawings,  layouts. 

Recordak  ...  to  enlarge  microfilm 
images  back  to  original  size. 


Photomicrography  ...  to  enlarge 
specimens— such  as  oils,  fibers, 
metals-up  to  5000  diameters. 

Electron  micrography  ...  to  magnify 
particles  200,000  times -far  be- 
yond the  limits  of  visible  light. 

Microradiography  ...  to  probe  the 
third  dimension  by  magnifying 
microstructurcs  in  depth. 

Ultra-speed  photography  . . .  to  study 
action  too  fast  for  the  eye  to  fol- 
low, by  "time. magnification." 

For  an  introduction  to  applications 
that  bring  you  the  benefits  of  this 
unique  ability,  write  for  free  booklet 
—"Functional  Photography." 

EASTMAN  KODAK  COMPANY 
Rochester  4,  N.  Y. 


Functional  Photography 

...  is  advancing  business  and  industrial  tethnits 


.  a  great  name  in  research  with  a  big  future  in  CHEMISTRY 


PLASTICS  .  .  .  SOLVING  AN 
ELECTRICAL  PROBLEM  BUILT 
AN  INDUSTRY 

HK'ctrical  iu-cf^'«il.v  was  one  of 
I  lie  inotliers  of  plastics  invention, 
riie  necessity  was  to  insulate  elec- 
tric power  so  that  it  could  lie  i)ut  to 
work  when  neetied. 

(leneral  Electrics 
^^V"'*''^  plastics  story  hejian 
^  \  I  hack  in  18!H.  A  mold- 
m^  ^  a  '"f^  process  acquired 
Rr  \  ^  from  a  lead  pencil 
mSkimM  '-'anufacturer  was 
used  by  the  .'J-year-old 
company  to  make  arc  lamp  carbons 
out  of  lampblack-impregnated 
potter's  clay     an  ancient  plastic. 

Before  the  turn  of  the  century, 
CJeneral  Electric  found  more  and 
more  uses  for  the  process  molding 
rubber,  shellac,  cop:il  and  other 
natural  resins  into  insulating  parts 
for  apparatus.  Hut  it  was  evident 
that  (i-E  Research  would  have  to 
find  better,  more  dependable,  more 
moldable  materials  with  which  to 
insulate  the  com])lex  apparatus 
and  appliances  envisioned. 

Clieinistry   Solves    the    Prtthlern 

When  needed  most 
by  the  infant  elec- 
trical industry,  chem- 
ist r  y  synthesized 
])henolic  resin  and 
brought  it  to  com- 
mercial production. 
My  1912  General  Electric  was 
molding  this  new  synthetic  into 
stronger,  better-looking  insulating 
parts  with  electrical  properties 
which  chemistry  brought  under 
accurate  control. 

Chemistry,  of  course,  became  an 
increasingly    important    phase    of 


(i-\'.  I{('search.  New  synthetics  and 
new  polymers  of  interest  to  the 
whole  field  of  chemistry  began 
coming  from  (ieneral  Electric  Lab- 
oratories. 

f.'-/",'  ('heniislry  Helps  Hiiild 
the  I'htstics  Industry 

'^  Phenolic  molding 
and  laminating  were 
expanded  rapidly  to 
satisfy  (ieneral  Elec- 
tric's  own  increasing 
needs.  Soon  it  be- 
came possible  to  accommodate 
more  and  more  outside  customers 
who  were  drawn  by  the  develop- 
ment of  G-E  techniques  in  handling 
new  materials.  Plastics,  as  they 
came  to  be  called,  were  becoming 
one  of  chemistry's  important  con- 
tributions to  industry.  Plastics 
parts,  which  could  be  molded  in  a 
single  operation,  were  de.stined  to 
save  millions  of  man-hours  of 
machining  and  to  make  thousands 
of  products  more  attractive,  safer, 
and  easier  to  use. 

By  1940,  General  Electric  oc- 
cupied a  unique  position  in  the 
plastics  field.  It  was  the  only  unit 
engaged  in  the  three  principal  divi- 
sions of  the  plastics  industry — raw 
material  manufacture, molding, and 
laminating.  General  Electric  he- 
came  the  world's  largest  manufac- 
turer of  finished  plastics  products. 


Ireiiiendtms  Trifles  for 
War  Production 

This  position  was  cotisolidat«'<l 
during  the  war.  General  Electric 
was  called  upon  to  produce  more 
than  14,000  <lifl'erent  plastics  prod- 
ucts a  large  part  of  them  being 
technical  items  of  the  greatest 
precision — all  of  them  tremendous 
trifles  vital  to  the  production  of  all 
kind.s  of  war  equipment. 

There  was  a  great  increa.se  in 
General  Electric's  capacitj'  to  pri)- 
duce  plastics  products.  Even  more 
significant  was  the  development  of 
new  manufacturing  processes,  mw 
plastics  materials,  and  new  con 
cepts  of  the  u.sefulness  of  plastic>  < 
in  the  world.  J 

To  coordinate  expansion  nof  onbi 
in  plastics,  hut  in  other  chernical 
fields,  the  Chemical  Department  of 
General  Electric  has  7iow  been  estal)- 
lished  as  a  separate  organizatitm 
within  the  Company.  A  great  iinr 
name  in  chemistry.  The  Chemical 
Department  of  General  Electric  hii.f 
its  own  laboratories  .  .  .  administrrs 
eight  factories  of  the  G-E  Plastics 
Divisions  and  G-E  Resin  &  Insula- 
tion Materials  Division  .  .  .  and  /.v 
building  new  chemical  laboratorlcx 
and  plants — one  for  the  commcrcinl 
production  of  silicones.  The  Chemical 
Department.  General  Electric  Cn  , 
I  Plastics  .4.renue,  Pittsfield,  Mass. 


*          <!-'       '^^1 

i^ 

.-1  int'ssage  to  stu(lent:<  of  chemistry  and  chemical  engineering  from 

DR.    C.    G.    SUITS 

f'ice  President  and  Director,  G-E  Research  Laboratory. 

.\n  essential  ingredient  of  G-E  Research  i.s  the  fresh  view- 
point of  young  chemists  and  chemical  engineers.  That  is  the 
reason  why  they  are  always  welcome — more  of  them  ever.v 
year — to  work  with  us  to  solve  the  many  problems  of  our 
expansion  in  chemistry. 

GENERAL  0  ELECTRIC 


PLASTICS      •     SILICONES      •     INSULATING    VARNISHES      •     GLYPTAL    ALKYD    RESINS 
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What's  your  S.Q.  ? 

0' 


1 THE  "RADIUM  MOUND,"  foi  tracking  down  lost 

radium,  is  so  ultra-sensitive  that  it  can  detect  the 
presence  of  (a)  4  quadrillionths,  (b)  25  bil- 
lionths,  (c)  17  thousandths  of  an  ounce  of  this 
precious  metal? 


^^ee 


Q/yo^ 


2.— THE  PRECIPITRON  is  a  device  for  removing 
95%  of  all  solid  matter  from  air.  It  does  this  by 
(a)  capillary  action,  (b)  electrostatic  attrac- 
tion, (c)  osmosis? 


3 — A  REVOLUTIONARY  X-RAY  can  now  "freeze" 
the  image  of  a  bullet  while  traveling  through  a 
high-powered  rifle.  This  X-ray  tube  takes  a  pic- 
ture in-(a)  3/I0,000th,  (b)  15/  100,000th,  (c) 
1/  1,000,000th  of  a  second? 


4—  IF  YOU  HAD  a  piece  of  string  one  astronomical 
unit  long,  would  it  stretch  (a)  115,562  miles, 
(b)  92,897,416  miles,  (c)  one  light  year? 


ANSWERS 
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\\^stinghouse 

Tune  in:  TED  MALONE  -  Monday,  Wedneiday,  Friday. 
11:45  am,  EST,  American   Network 


How  can  I  find 

the  right  job 

with  the 

right  company? 

If  you  are  interested  in  a 
career  in  research,  engineer- 
ing,  manufacturing,  design, 
sales  or  business  administration, 
t  will  pay  you  to  consider  the 
extraordinary  opportunities  offered  by  Westinghouse 
to  young  college  graduates. 

Westinghouse  owns  and  operates  29  major  plants 
for  the  manufacture  of  all  kinds  of  electrical  and 
mechanical  equipment,  ceramics,  plastics,  alloys  and 
many  other  products. 

No  matter  what  future  career 
you  plan,  be  sure  to  send  for  the 
32-page  book  "Finding  Your 
Place  In  Industry."  Make  it  the 
guide  book  of  your  future! 

Write;  University  Relations, 
Educational  Department,  West- 
inghouse Electric  Corporation, 
J06  Fourth  Avenue,  Pittsburgh 
.iO,  Pennsylvania. 
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Be  a  better  engineer- 


TlMKEN 


A.  thorough  understanding  of  the  design 
and  application  of  Timken  Tapered  Roller 
Bearings  will  enable  you  to  solve  at  least  90% 
of  the  bearing  problems  you  are  ever  likely  to 
encounter  when  you  begin  your  engineering 
career  after  graduation. 

When  primitive  man  first  made  a  hole  in  a 
crude  wooden  wheel  and  slipped  it  over  a 
wooden  axle  he  achieved  the  first  function  of 
a  bearing  —  support. 

Support  for  wheels,  shafts,  gears  and  other 
rotating  parts  still  is  the  primary  purpose  of 
bearings,  but  several  other  vital  bearing  re- 
quirements  are   needed   in   modern   equipment. 

Ability  to  carry  radial  loads,  thrust  loads  or 
both  together  in  any  combination  is  one  of  the 
most  important  of  these.  Ability  to  hold  mov- 
ing parts  permanently  in  alignment  is  another. 
Then  of  course  there  is  the  reduction  of  friction, 
although  this  quality  is  common,  in  varying 
degrees,  to  all  anti-friction  bearings. 

The  tapered  roller  bearing  was  introduced  by 
The  Timken  Roller  Bearing  Company  nearly 
50  years  ago  and  today  is  universally  used 
throughout  industry  and  transportation.  Every 
genuine  Timken  Bearing  is  unmistakably  iden- 
tified by  the  trade-mark  "TIMKEN"  stamped 
on  cup  and  cone. 
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New  Midget  Control  Crystal 

A  new  miii^ft  quartz  crystal  oscil- 
lator for  controlliiif;  the  frequency  of 
dielectric  heatiiii;  and  other  similar  in- 
stallations has  been  announced  by  North 
American    Philips  Company,    Inc. 

Measuring  less  than  five-eighths  of 
an  inch  in  diameter  and  less  than  one 
and  one-quarter  inches  in  length,  this 
tiny  quartz  crystal  assembly  can  be 
mounted  much  the  same  as  a  radio  re- 
sistor. At  each  end  is  a  pin-type  terminal 
which  is  tinned  for  quick  soldering  into 
the  circuit. 

Frequenc\   of  the  jk-w   Philips  midget 


Midget   control   crystal   for   R.F. 
equipment 

crystal  is  lived  to  couuide  with  values 
assigned  b\  the  FCC  tor  dielectric 
heating  apparatus. 

With  numerous  new  television  sta- 
tions about  to  enter  the  already-congest- 
ed radio  channels,  it  becomes  increas- 
ingly important  to  control  all  sources 
of  interference.  The  new  device  is 
designed    for   this   purpose. 

Man  Made  Snow  Falls 
In  Laboratory 

Fluffy,  white  snow  fell  for  the  first 
time  out  of  man-made  ice  clouds  in 
(Jeneral  Electric's  laboratories  and 
promises  to  reveal  new  facts  on  icing 
on  aircraft  and  determine  effects  of 
snowstorms  in  producing  static  in  air- 
plane  radios. 

Vincent  Sheaffer  who  invented  the 
process  and  previously  developed  instru- 
ments for  measuring  conditions  of  icing 


in  cldihU,  s;iiil  th.it  man-made  mkiw 
could  he  duplicated  oiitdoois  as  well. 
Sheaffer  is  the  iinentor  of  the  "cloud 
meter"  which  me.isures  water  content 
of  clouds.  He  plans  to  conduct  experi- 
ments from  airplanes  in  natural  clouds 
during  the   next   tew  months. 

"Supercooled"  water  droplets  in  n.it- 
ural  clouds,  far  below  freezing  tem- 
peratures, cause  icing  on  aircraft  and 
are  the  starting  point  for  nature's  manu- 
facture of  snow.  Vincent  seeds  the 
clouds  by  passing  tiny  pellets  of  carbon 
dioxide  at  a  minus  70  degrees  F.  through 
the  chamber.  This  seeding  results  in  the 
formation  of  submicroscopic  ice  parti- 
cles in  the  air  close  to  the  surface  of 
the  cold  pellets.  Once  started  freezing, 
crystals  grow  at  the  expense  of  water 
particles  and  quickly  dissipate  the  cloud. 
Soon  after,  snow  pellets  appear.  (Glint- 
ing through  the  light  beam  set  up  in 
the  ice  chamber,  the  snowHakes  measure 
one-hftieth    the  si/e  of  normal   (lakes. 


Star  Gazer 

Scientists  of  the  California  Institute 
of  Technology  are  back  at  work  com- 
pleting the  world's  largest  telescope, 
the  2l)()-inch  giant  installed  atop  Mt. 
Palomar  in  California.  Progress  on  the 
instrument,  which  is  expected  to  enable 
astronomers  to  peer  1,000,0(1(),()()()  light 
\ears  into  space,  was  interrupted  by  the 
war. 

Resumption  of  work  on  the  telescope 
recalls  many  of  the  ticklish  engineering 
problems  involved  in  building  the  huge 
^OO-ton  mounting  that  will  support  the 
200-inch  mirror  and  optical  system. 
Toughest  of  these,  perhaps,  was  the  job 
of  fabricating  and  machining  the  !>I7,- 
ODO-pound  horseshoe  bearing  on  which 
the  telescope  will  ride  on  its  tour  of 
the   skies. 

Ihe  bearing,  along  with  the  rest  of 
the  niountmg,  w.is  built  at  the  Westing- 
house  uoiks.  which  was  assigned  the 
job  because  it  was  one  of  the  few  |ilants 
in  the  world  with  space  and  equipment 
large  enough  to  handle  it.  However, 
the  task  of  machining  the  steel  surface 
ot  the  bearing  to  the  specified  tolerances 
required  a  boring  mill  larger  than  an\ 
heretofore  used;  consequentK ,  the  b(u- 
ing  null — already  one  ot  tlie  world's 
largest  —  was  enlarged  to  a  di.ameter 
of  44  feet.  Then  began  the  work  of 
paring    off   the    steel    until    the    bearing 


w  .IS  within  li\e  one-thousandths  ot  an 
inch    of    a    |H-rfect    circle. 

.Mniost  iniiiicdi.itely  engineers  ran 
into  trouble  from  sun  rays  streaming 
through  shop  windows.  Every  afternoon 
at  4  o'clock,  the  bearing  began  to  swell 
from  the  sun's  heat,  .sometimes  as  much 
as  I .?  thousandths  of  an  inch.  At  night 
It  contracted.  After  several  partially 
successful  efforts  to  solve  the  problem, 
engineers  finally  built  a  "sun-bonnet" 
around  the  bearing  that  reduced  tem- 
perature fluctuations  by  50  per  cent. 

Then,  because  the  bearing  must  sup- 
port a  l,000,f)00-pound  load,  engineers 
had  to  bend  it  literally  out  of  shape 
so  that  it  would  be  squeezed  back  into 
a  perfect  circle  when  the  telescope  rested 
on  it.  Some  idea  of  the  meager  tolerance 
engineers  had  to  work  with  can  be 
gained  from  the  fact  that  the  telescope 
must  be  sighted  with  an  angle  of  error 
so  small  that  at  three  miles  two  lines 
drawn  from  a  single  point  would  he 
only  an   inch   apart. 

The  bearing  will  run  on  oil  pads  with 
such  frictionless  smoothness  that  it  could 
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500-ton   mounting  for  Mt.   Palomar 
telescope 

be  turned  by  .i  motor  having  less  than 
halt  :i  horsepower;  this  in  spite  of  the 
fact  that  the  telescope  and  its  supporting 
structure  have  the  proportions  of  a  six- 
stor\  building.  If  conventional  roller 
bearings  had  been  used,  the  friction 
would  have  been  (idO  times  greater  —  a 
measure  of  the  infinite  skill  put  into 
construction  of  the  world's  l.ugest  pre- 
cision instrument. 


FLUORESCENT    BUG   TRAPS 

.A  new  application  for  fluorescent 
light  is  reported  from  Japan.  Rice  grow- 
ers use  blue  fluorescent  lamps  to  lure  to 
destruction  hordes  of  insects  which 
threaten    their  crops. 
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Electronic   control   equipment  for   die   casting 


Electric  Temperature  Control 
of  Die  Casting  Equipment 

W'liilf    the    die    casting    process    has 
hicn  ill  use  for  more  than  a  quarter  of 
a  cetitury,  only  in   recent  years  has   the 
electronic     t\pe      instrumentation     been 
I  used  to  control  the  temperatures  of  the 
furnaces  and  melting  pots  incorporated 
I  in  die  casting  machines.  The  first  ma- 
!  chines  were   completely   hand   operated, 
I  and    able    to    produce    only    very    small 
.  castings.    Now,    hydraulic   operated    ma- 
'  chines   with    push-button    control,    auto- 
matically   make    the    casting    cycle    five 
or  six  times  a  minute  to  produce  castings 
up  to  25  pounds. 

,  The  operation  and  work  produced 
b\  modern  die  casting  machines  are  best 
!  illustrated  by  a  survex  of  equipment 
[  used  in  representative  plants.  The  en- 
1  closed  figure  shows  a  I\u\  die  casting 
1  machine  in  the  plant  of  the  Republic 
'  Manufacturing  Company,  St.  Louis. 
1  This  is  used  for  job  casting  of  parts 
such  as  end   bells  for  electric  motors. 

'  .  . 

This  machine  uses  an  electronic  tem- 
perature control  manufactuied  b\  the 
VVhileco  Instrument  Company  of  Chi- 
cago. 

The  problem  of  controlling  tempera- 
tures of  die  casting  furnaces  is  not  so 
much  that  of  extreme  accuracy  as  of 
high  dependability.  Some  die  casting 
alloys  permit  a  temperature  range  of 
as  much  as  2S  degrees.  Machines  some- 
what similar  to  the  one  pictured,  are 
us-.'d  for  injection  molding  of  pl.istics 
which  ha\e  a  \er\  critical  temperature 
range.  In  this  case,  the  extreme  accurac\ 
of  electronic  control  is  almost  a  neces- 
sitv. 


New  Fatigue  Tester 
Punishes  Metals 

A  new  fatigue  testing  machine,  de- 
veloped by  the  General  Electric  Com- 
pany for  the  original  purpose  of  testing 
gas  turbine  buckets,  has  proved  so 
adaptable  that  much  is  expected  of  it 
for    other    industrial    applications. 

Designed  for  the  purpose  of  control- 
ling the  actual  operating  temperatures 
up  to  1700°  F,  the  machine  utilizes  a 
\ariable  column  of  compressed  air  to 
reproduce  \ibrations  in  the  actual  part 
under  test  rather  than  just  a  sample 
of  the  material.  The  variable  air  col- 
umn permits  tuning  of  the  vibrations 
to  the  natural  resonant  frequency  of  the 
material,    thereby  speeding   up    the    test. 

H\  employing  an  air  column  \ibrar- 
ing  at  the  ii:itui:il  freijuencx  of  the 
material  tested,  not  onl\'  is  the  test 
speeded  up,  but  the  amount  of  vibra- 
tion of  the  air,  and  hence  the  energy  it 
must  impart,  can  he  relatively  smajl  as 
compared  to  the  stresses  developed  in 
the  part  under  test. 

The  part  to  be  tested  is  att.iched  to 
.1  piston  which  fits  loosel\'  into  two 
cyliiuiers.  The  air  pressure,  capable  of 
producing  stresses  up  to  10,000  lbs.  per 
sq.  in.,  is  then  directed  through  the 
cylinders  setting  up  the  desired  tre- 
iiuenc\-  of  \ibrations  in  the  part  under 
test. 

T  he  indicating  devices  include  an 
optical  system  w  h  i  c  h  measures  the 
amount  of  vibration,  and  an  electrical 
meter  which  records  the  frequency  of 
the  vibrations.  From  this  information, 
charts  are  then  made  to  determine  the 
number  of  stress  reversals  the  material 
can  withstand   before  it   fatigues. 


AC  Power  for  The 
Flying  Wing 

A  >  I, I II  HI, OIK  I  contract  to  provide 
^pecial  equipment  for  the  Hrst  two  pro- 
iluction  moilels  of  the  huge  Northrup 
Fl\ing  Wing  I^-.iS  bomber  has  been 
aw.irded  by  the  army  air  forces  to  the 
( Jeneral    Electric  Compan>'. 

I.  nder  the  contract,  the  bombers  will 
be  equipped  with  a  new  type  alternating 
current  electrical  system  and  the  (j.  E. 
gunnery  control,  including  the  arma- 
ment and  sighting  systems  originally 
developed  during  the  war  and  used  on 
the   now   famous   H-2''. 

The  new  a.c.  sxstem  h.is  been  de- 
signed primarily  to  handle  the  hea\y 
electric  loads  required  for  the  operation 
of  the  armament  system,  radio,  radar, 
landing  gear,  lights,  navigational  instru- 
ments and  other  control  .services  of  large 
.urcrafr. 


WHAT'S  IN  A  NAME 

Henry  Sik.so  wants  his  telephone  ex- 
tension changed  from  90  to  60,  not  that 
Mr.  Sikso  is  a  superstitious  or  priggish 
.soul.  Actually,  he's  patience  personified, 
(^n  call  after  call  to  his  place  of  busi- 
ness the  first  invariably  is,  "Is  this 
Sikso?"  Office  personnel  as  invariably 
reply,   "No,   this   is   nine-o." 


SHIP'S   POWER   PLANT 

The  elcctiict  plant  ut  the  (Juecii 
Elizabeth,  largest  ship  e\er  built,  packs 
enough  power  to  meet  the  demands  of 
a  city  of  130,000.  Among  the  luxury 
liner's  electric  accessories  are  630  mo- 
tors, .iO,000  lamps  and  4,000  miles  of 
wiring.  The  electric  motors  perform  a 
multitude  of  tasks,  including  the  raising 
and  lowering  of  Ui-ton  anchors  and 
manipulation   of  the   140-t()n   iiuhler. 


R.  F.  Power  for 
Soviet  Autos 

Srair  (it  coiistiuction  nn  the  world's 
first  high  trequencN  motor  road,  on 
which  cars  drawing  current  from  ,i  cable 
under  concrete  can  run  123  miles  an 
hour,  was  reporte<l  from  .Moscow  by  the 
news  agency  Tass.  Prot.  (Jeorgi  Habat, 
Stalin  prize  winner,  was  identified  as 
the  designer  and  it  was  said  construction 
would  cost  less  tli.ui  that  of  a  trolle\ 
line. 

Tass  ga\e  these  details: 
The  cable  w\\\  generate  an  electro- 
magnetic field  within  a  range  of  10  to 
1.?  feet.  Motor  cars  will  be  equipped 
with  recei\ers  of  high  frequency  current, 
rectifiers  and  condensers.  The  motor 
and  its  acessories  weigh  two-fifths  as 
much  as  a  four-cylinder  internal  combus- 
tion engine. 
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MOVIE  FILM  carriers  are  an 
excellent  example  of  using 
plastics  where  plastics  belong. 
The  film  carrier  ilhistrated  is 
only  one  of  many  types  made 
from  Synthane  laminated  plas- 
tics. Synthane  is  well-suited  for 
tlie  job  because  it  stoutly  resists 


the  corrosive  action  of  develop- 
ing solutions. 

The  teeth,  though  small,  must 
l)e  strong  and  aciurately  in- 
dexed. They  are  easily  milled 
from  Synthane. 

Whenever  in  your  future 
work  you  have  an  application 


for  laminated  plastics,  let  us 
know  about  h  — before  you  de- 
sign, if  possible. 

Synthane's  help  includes  de- 
sign, sele("tion  nf  the  right  ma- 
terial, and  fabrication  l>y  men 
who  know  plastics.  Synthane 
Corporation,  Oaks,  Penna. 
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has  a  span  of  245  feet.  When  raised,  the  153  feet  of  clearance 
admits  ocean  going  vessels  to  the  river.  (Photo  courtesy  of 
Westinghouse  Electric  Company). 


Giioineering  Students  from 
Iroiiiid  the  World 


hfi  Itarhiiru  Svhinitll.  t'.iC.  */// 


Turkey 


Since  shf  became  a  republic  in  \'->2.\ 
I  inke\  bas  been  workiiij;  to  consolidate 
liei-  economics  and  industry.  Led  by  her 
president,  Kenial  Atatiuk,  she  began 
wirli  ardour,  skill  and  determination  to 
.ittain  her  goal  by  improving  her  com- 
niuiiication  system.  The  first  important 
iiHtla\  of  capital  by  the  Turkish  g()\- 
II  iiinent  was  upon  raihvav  and  road 
I  Mii^nuction.  Turke\  now  has  4,,?S() 
iMiJcN  (it  radroails  which  intersect  the 
whole  of  Anatolia.  All  railway  heads 
are  connected  with  outlying  districts  by 
buses. 

The  Tmkish  highwa)  department  is 
building  roads  extensively  throughout 
the  country  in  order  to  accommodate 
the  increased  transportational  demands. 
For  this  purpose  the  government  has 
built  thousands  of  bridges  along  the 
highwa\s.  dotting  the  countryside  from 
one  end  to  the  other.  These  bridges  are 


of  reinforced  concrete  construction, 
mostly  of  the  bow-string  arch  type.  This 
type  has  found  popularity  in  Europe, 
but  is  seldom  seen  in  the  United  States. 

While  much  has  been  done  to  mod- 
ernize Turkey,  there  is  still  a  lot  of 
work  to  do  to  catch  up  with  the  rest 
of  the  world.  That  is  why  the  Turkish 
government  is  sending  men  to  the 
I  iiited  States  to  learn  the  American 
methods  of  production.  With  American 
education  and  experience  in  our  countr\', 
these  men  will  return  to  Turkey 
equipped  with  the  knowledge  of  how 
to  industrialize  the  coinitry  in  the  eas- 
iest  and   most   economical    manner. 

Most  of  the  wealth  and  population 
is  in  agriculture.  Plans  for  improvement 
in  this  field  include  intensive  culti\a- 
tion,  especially  in  sugar,  cotton  and  to- 
bacco; irrigation  schemes  to  reclaim 
desert  land ;  and  the  introduction  of 
modern  agricultural  methods.  Other 
industries   are   coal,    steel,    chrome,    cop- 


TURKISH  STUDENTS.  Bottom  row:  Fahir  Basel,  Faruk  Mutman,  Muvahhit 
Atamer,  Sahir  Erispaha,  Gani  Turkberk,  Nejat  Denizman,  Nevzot  Gomec, 
Sakip  Altoy.  Middle  row:  Sermet  Yurtman,  Cevdet  Uzonur,  Muammer 
Unal,  Suat  Atay,  Nevzat  Erkun,  Emin  Ozgor,  Muzaffer  Gocek,  Necati 
Akcaglilar.  Top  row:  Ibrahim  Karakoc,  Muhittin  Ozyurt,  Dogon  Akod, 
Haluk     Akol,     Kemali     Ustun,     Talat      Itil,     Irfan     Ozacar,     Hilmi     Kurtay. 


FOREIGN   STUDENTS 

.\I:iii\  Niuilrrif.  f.ri  ilii-  campiiv  Ikivc 
been  disking  inicMiiiiis  like,  "I  wonder 
who  th.it  fellow  in  the  turban  is?", 
"Where  is  the  man  with  the  accent 
from?",  "Why  did  he  come  here  to 
study?"  In  an  attempt  to  answer  some 
of  these  questions  and  acijuaint  the 
students  with  the  cnnineerinK  proKrams 
of  the  various  countries,  the  Teilino- 
(jraph  liegins  with  this  issue  a  scries 
of  articles  about  these  foreign  students 
and  their  countries.  The  first  article 
covers  the  students  from  Turkev  and 
Iran.  SucceediiiK  articles  will  deal  with 
students  from  Egypt,  India,  China, 
Canada,  Mexico,  Costa  Rica,  Brazil, 
Peru,  Chile,  Panama,  Bolivia,  Pales- 
tine, France,  and  Cnion  of  South 
Africa.  It  is  hoped  that  these  articles 
will  prove  interesting  to  our  readers 
and  give  them  a  broader  picture  of 
the  engineering  problems  throughout 
the    unrld. 


per,  sugar  and  textiles.  Upon  the  com- 
pletion of  adequate  transportational  fa- 
cilities and  the  replacing  of  primitive 
sawmill  machiner\'  with  modern  ma- 
chinery, the  lumber  industry  will  grow 
in  importance  and  take  its  place  among 
the   above-mentioned    industries. 

One  of  the  most  important  projects 
to  be  accomplished  in  Turkey,  is  the 
building  of  big  dams  and  power  plants 
to  economically  produce  the  necessarv' 
electricity  for  industrial  and  individual 
consumption.  Other  dams  will  be  built 
to  produce  and  regulate  the  water  sup- 
ply of  large  areas  of  the  country.  The 
Cubuk  dam,  near  Ankara,  stands  out 
as  an  example  of  what  has  been  done 
and  is  being  planned  under  this  program. 

Hmlding  construction,  w  h  i  c  h  was 
stopped  due  to  the  difficulties  brought 
on  b\  the  war,  has  begun  all  ()\er  the 
coiuitry.  Radio  centers  similar  to  the 
one  in  Ankara  arc  being  planned.  .\ 
big  one  is  almost  completed  in  Istanbul 
and  will  be  in  operation  in  about  a 
UKinth   (U'  SIX   weeks. 

In  the  larger  cities  such  as  Istanbid, 
the  way  of  living  is  very  similar  to  that 
here.  All  of  the  newer  buildings  are 
of  modern  design,  which  make  a  strange 
contrast  with  those  built  before  the 
birth  of  the  Tiukish  republic.  This 
contrast  between  the  new  and  the  old 
is  found  throughout  the  coimtry  in  pro- 
duction and  in  li\ing  conditions.  The 
difference  will  disappear  when  Turkey 
(imshes  her  campaign  to  moderiuze  the 
country  by  educating  the  people  and 
improving   present    production    methods. 

Istanbul,  Turkey,  the  center  of  much 
contention  about  the  Dardanelles,  is 
the  home  of  Haluk  Akol.  Before  Hahik 
came  to  the  United  States,  he  attendeil 
the  Technical  L  niversity  of  Istanbul  for 
one  .semester.  After  he  receives  his  B.S. 
in  civil  engineering,  he  intends  to  stay 
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:ir  rlic  University  to  '^vt  liis  niastfi-'s 
ilcurcc  bftorc  }i;''ft'"U  •'">  |>r.it"tic;il  cx- 
pcrinu'i-  in  cnnincciint;.  ilis  .-iniliition 
is  to  become  an  instructor  ot  civil  enjii- 
neerins;  at  the  Technical  I'nixersit)  of 
Istanbul. 

Haiuk  hail  many  interesting  thmjis  to 
say  about  the  eiifiineeriiif;  programs  in 
his  country  and  also  about  the  compari- 
son between  Turkey  and  the  L  niteil 
States.  The  Turkish  go\ernment  i> 
financing  (ive-year  construction  plans 
tor  the  general  improvement  of  the 
country.  The.se  projects  are  subdivided 
into  highway,  railway,  factories  and 
water  supply  sections.  Haluk,  however, 
iloes  not  expect  to  take  an  active  part 
in  any  of  these  projects  because  he  ex- 
pects to  devote  all  of  his  time  to  teaching. 

Also  from  Istanbul  is  Nevzat  Erkun. 
After  graduating  from  high  school,  lie 
attended  Robert  College  in  Istanbid  to 
stvuly  engineering  anil  also  to  become 
proficient  in  the  English  language.  I  pon 
completing  two  \ears  there,  he  came  to 
tile  I  nited  States  and  attended  Cornell 
University  for  two  terms.  Then  he 
transferred  to  Carnegie  Institute  of 
Technology  and  got  his  H.S.  in  metal- 
lurgical engineering.  He  is  now  at  the 
University  of  Illinois  working  on  W\> 
master's,  which  he  hopes  to  receive  at 
the  end  of  next  summer.  Following  this, 
he  intends  to  work  in  .i  steel  mill  to 
gain  some  experience  in  metallurgy. 
After  about  a  year's  experience,  he  will 
return  to  Turkey  and  pursue  his  work 
there,  and  also  teach  in  some  university. 

Nevzat  (lomec,  of  Akshehir,  Turkey, 
is  now  studying  mechanical  engineering 
here.  He  received  his  early  education  in 
Istanbul,  graduating  from  the  (ialata- 
sara\'  High  School.  He,  too,  studied  for 
a  year  at  the  Technical  University  of 
Istanbul    in    the   mechanical   engineering 
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IRANIAN  STUDENTS.  Farhang  Javid,  Norbey  Khachaturian, 
Farough  Farman-Farmaian 


department.  His  practical  experience  in- 
cludes four  months  in  the  machine  shops 
of  the  Istanbul  Technical  School  and 
two  months  in  naval  construction  fac- 
tories. After  he  gets  his  M.S.  in  me- 
chanical engineering,  he  will  specialize 
in  machine  design  and  the  building  and 
economics  of  factories. 

Future  projects  of  the  mechanical  en- 
gineering field  in  Turkey  are  based  on 
the  development  of  the  heavy  industry 
factories.  Nevzat  hopes  to  work  on  some 
of  these  projects  besides  having  his  own 
private  business  m  machme  design. 

Iran 

Central !>■  located  between  two  con- 
tinents, Iran  has  been  the  cross-roads  for 
great  migrations  of  people.  Under  the 
progressive    reign    of    Rizah    Shah,    her 


Cubuk  dam  at  Ankara,  Turkey 


industries  ha\e  been  rapidl\  growing. 
Many  things  have  been  done  to  western- 
ize Iran.  For  instance,  the  Iranian  wom- 
en cast  oiif  their  veils  1 1  years  ago, 
efforts  were  made  to  raise  the  standard 
of  living  and  improved  production  meth- 
ods  were  introduced. 

The  best  known  achie\ements  of  the 
Shah's  reign  were  construction  of  the 
trans-Iranian  railway  and  the  Chains 
road,  which  stretches  from  Teheran  to 
the  Caspian  sea  across  the  Elburz  moun- 
tains. 

Cement  factories,  textile  factories  and 
small  machine  shops  are  located  in 
Teheran,  the  capital  of  Iran.  The  major 
industries  are  cloth  weaving,  glass  mak- 
ing and  leather  working. 

The  main  wealth  in  Iran  is  its  rich 
oil  deposits  in  the  south,  at  Abailam, 
and  foreign  built  refineries  (mosth 
British),  which  co\er  an  area  of  several 
hundred  square  miles.  Construction 
projects  undertaken  by  the  government 
center  about  large  cities.  Almost  all 
road  building  equipment,  heavy  machin- 
ery and   farm  implements  are  imported. 

The  educational  system  is  mainly 
technical  and  the  majority  of  Persian 
students  are  trained  in  the  universities 
located  in  the  large  Iranian  cities.  A 
great  number  of  them  continue  their 
education  in  France  and  a  few  go  to 
Great  Britain  or  the  United  States  to 
continue  their  studies.  At  present  there 
are  three  Iranian  students  on  this  cam- 
pus: Farough  Farman-Farmaian,  Far- 
hang  Javid   and   Norbey  Khachaturian. 

Farough  graduated  from  the  Ameri- 
can Elburz  High  School  in  Teheran, 
and  then  came  to  the  United  States. 
To  brush  up  on  his  English,  he  attended 
two  semesters  at  the  Hackley  School, 
Terrytown,  New  York,  and  then  upon 
(Continued  on  Page  30) 
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Hazards  to  the  Bodj  from  Electric  Shock 


C)f  interest  to  persons  whose  dutit-s 
bring  them  near  to  sources  of  electric 
power  is  the  harm  which  can  befall 
them  in  the  event  of  accident  or  care- 
lessness. The  danger  of  electric  shock  is 
well  known  in  a  general  way,  but  this 
paper  will  attempt  to  present  a  more 
detailed  explanation  of  bodily  hazards 
in  terms  of  actual  physical  injury. 

Effects  of  electric  shock  on  the  hu- 
man organism  were  investigated  as  earl\' 
as  1745.  However,  it  was  not  until 
1850  that  ventricular  fibrillation,  the 
primary  cause  of  death  from  electric 
shock,  was  described  by  Ludwig  Hoffa. 
Ventricular  fibrillation  is  a  condition  of 
the  heart  in  which  the  ventricles  (the 
most  muscular  cavities  from  which  blood 
is  pumped  to  the  body)  assume  a  quiv- 
ering motion  with  the  loss  of  rhythmic 
contraction.  This  condition  renders  the 
heart  useless  as  a  pump  and  the  body 
tissues  die  from  lack  of  circulation  in 
a  few  minutes. 

(Causes  of  Death 

Between  1745  and  hS5U  the  three 
principal  theories  as  to  the  actual  cause 
of  death  from  electric  shock  were  due 
to  Tatuni,  D'Arsonval  and  Grange.  It 
was  Tatum's  opinion  that  death  was 
due  to  asph\"\ia  as  a  result  of  the  arrest 
of  respiration  and  of  coordinate  heart 
action.  D'Arsonval  believed  death  was 
due  to  mechanical  effects  of  electric  cur- 
rents on  tissues  or  action  through  nerve 
centers,  while  Grange  thought  death 
was  a  result  of  gross  lesions,  especially 
in  the  central  nervous  system.  In  the 
light  of  experiments  which  ha\e  been 
conducted  since  that  time,  it  seems  that 
each  of  these  theories  is  at  least  par- 
tially correct,  the  frequency,  magnitude 
and  duration  of  current  and  the  posi- 
tion of  contact  determining  the  severity 
of  injury. 

.As  in  an\'  resistive  circuit,  the  current 
which  flows  in  the  body  is  a  function 
of  the  applied  voltage  and  body  resist- 
ance. The  resistance  of  the  body  varies 
greatly  and  therefore  the  voltage  of  ;i 
shock  presents  no  means  for  correlation 
of  data.  Current  rather,  is  the  generalh 
accepted  basis  for  comparison.  However, 
in  many  tests  on  experimental  animals, 
electrodes  are  adjusted  so  as  to  keep 
body  resistance  nearly  constant  and  in 
such  cases,  voltage  is  often  the  common 
measure. 

Blood  and  tissue  fluids  are  tiie  be>t 
body  conductors  of  electric  current.  The 
electrolvtic    nature    of    these    fluids    ex- 


In  the  course  of  their  duties  m.iny 
enj^ineers,  electrical  and  otherwise, 
find  that  much  of  their  work  involves 
electrical  energy  in  some  form.  Knowl- 
edge of  methods  of  rcsusitation  and 
the  effects  of  electric  shock  can  prove 
very  beneficial  in  the  event  someone 
has  become  a    victim  of  electric  shock. 
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plains  wh\  hemorrhage  is  often  a  com- 
plication of  injury  from  electric  shock. 
In  tests  by  Langworthy  and  Kouwen- 
hoven,  a  noticable  parallel  between  con- 
ductivity of  various  tissues  and  their 
relative  fluid  content  was  observed.  The 
resistance  of  dry  skin  on  the  hand  has 
been  found  to  be  between  40,000  and 
100,000  ohms  per  sq.  cm.,  of  muscle 
1,500  ohms  per  cubic  centimeter,  of 
brain  tissue  2,000  ohms  per  cvibic  centi- 
meter and  of  bone  900,000  ohms  per 
cubic  centimeter.  These  are  experimental 
figures  and  are  different  from  one  indi- 
vidual to  the  next.  In  an)'  case,  it  can 
be  concluded  that  under  normal  circum- 
stances of  contact  it  is  the  skin  resistance 
which  is  the  primary  factor  in  deter- 
mining the  current  which  flows  through 
the  body.  When  the  skin  is  wet,  resist- 
ance is  possibly  as  low  as  1,000  ohms 
and  under  conditions  such  as  the  Sing 
Sing  electric  chair,  skin  resistance  ap- 
proaches  200   ohms. 

The  death  of  a  victim  may  be  due 
either  to  the  immediate  effect  of  the 
current  upon  body  tissues  or  to  "sec- 
ondary" effects  such  as  loss  of  balance 
and  fall  which  are  a  result  of  reHex. 
mu.scular  or  nervous  reactions  or  sur- 
prise of  the  victim.  The  latter  effects 
are  quite  familiar  to  anyone  having  re- 
ceived   a    shock    unexpectedly    and    it    is 
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easih  seen  how  \iolent  contractions  of 
nniscles  from  this  cause  could  result 
in  bodily  injury.  However,  this  reflex 
often  results  in  freedom  from  the  in- 
jurious contact.  Deaths  from  these  "sec- 
ondary" effects  have  indeed  been  com- 
mon among  power  company  linemen 
engaged   in  high  tension   line  work. 

Muscle  contraction  in  response  to  a 
single  stimulus  is  known  as  a  "simple 
twitch."  This  simple  twitch  can  be  an- 
ahzed  roughly  into  contraction  and  re- 
laxation periods,  the  period  of  the  whole 
phenomenon  being  determined  by  bod\' 
temperature  and  various  physiological 
factors.  This  twitch  occurs  in  response 
to  d.  c.  at  the  make  and  break  of  the 
circvn't  but  not  during  the  flow  of  a 
constant  current.  Very  rapid  stimuli 
applied  to  a  muscle  cause  a  "summa- 
tion" of  the  effects  of  separate  twitches 
and  prevent  any  relaxation  between  con- 
tractions causing  tetanic  or  continuous 
contraction.  Most  muscular  contractions 
of  the  body  are  tetanic  contractions. 

An  alternating  current  through  a 
muscle  then,  is  in  reality  many  stimuli 
which  serve  as  effectively  as  nerve  im- 
pulses to  cause  tetanic  contraction.  This 
explains  the  difficulty  in  releasing  the 
grasp  of  electrodes  conducting  a.  c.  To 
increase  the  hazard  from  a.  c,  the  mus- 
cular contraction  causes  perspiration 
which  decreases  skin  resistance  if  the 
contact  is  long  maintained.  Very  great 
fatigue  from  prolonged  shock  from  a.  c. 
is  a  certainty,  provided  no  more  serious 
injury  is  sustained. 

Direct  Effects  of  Shock 

The  direct  effects  upon  body  tissues 
are  h\  far  the  cause  of  most  deaths 
from  electric  shock.  These  include 
burns,  apnea  or  asphyxia,  ventricular 
fibrillation  and  injury  to  the  central 
nervous  system. 

Electric  currents  can  cause  very  vi- 
cious burns  and  have  been  known  to 
remove  pieces  of  bone  from  the  skull 
when  that  part  of  the  body  serves  as  a 
point  of  entry  for  the  current.  The  sores 
from  this  cause  are  often  large,  open 
ones,  are  \ery  slow  to  heal  and  finally 
leave  a   thin  pinkish  scar. 

Apnea  or  suspension  of  breathing  is 
a  common  result  of  electric  shock  when 
respiratory  nerves  or  muscles  are  in  the 
path  of  the  current.  Apnea  from  electric 
shock  is  generally  of  a  temporary  nature 
anil  in  the  course  of  a  few  minutes  to 
five  or  six  hours,  normal  breathing  can 
often    be    induced    to    resume.     It    is    to 
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pic\cnt  asphyxia  that  artificial  respira- 
tion should  be  applied  immediately  in 
the  event  that  breathing  is  arrested  fol- 
lowing electric  shock.  Complete  stoppage 
of  the  oxygen  supply  to  body  tissues  for 
a  period  of  10  minutes  is  svifficient  to 
cause   irreparable   damage   if   not   death. 

Arrest  of  respiration  is  not  infre- 
quenth  caused  by  affliction  of  the  re- 
spiratory center  of  the  central  nervous 
system  which  is  a  permanent  injury. 
Since  it  is  in  general  impossible  to  tell 
by  inspection  whether  the  respirator\ 
arrest  is  the  result  of  permanent  injur\ 
or  a  temporary  respiratory  block,  it  is 
wise  to  administer  artificial  respiration 
in  any  case  in  which  breathing  lias  been 
arrested. 

A  determination  of  damage  to  the 
human  body  as  a  result  of  electric  shock 
is  often  made  upon  autopsy  in  cases  of 
electrocution.  Hy  this  means,  the  path, 
damage  and  position  of  entry  of  the 
fatal  current  may  be  readily  ascertained. 
Rut  this  leaves  among  unknown  quan- 
tities the  magnitude  and  duration  of  the 
current,  factors  of  paramount  impor- 
tance. Since  tleliberate  electrocution  of 
human  subjects  is  illegal,  an  anahsis 
based  upon  first-hand  data  is  impossible. 
For  this  reason,  much  study  has  been 
made  on  lower  mammals  so  that  some 
correlation  between  the  major  effects 
and  most  readih  measured  quantities 
may  be  obtained.  Conclusions  from  such 
experimentation  are  valid  only  in  pro- 
portion to  the  validity  of  the  original 
hypothesis  that  the  test  mammal  and  the 
human  subject  are  alike.  Therefore,  the 
results  of  no  tests  on  experimental  ani- 
mals related  in  this  paper  should  be 
interpreted  as  the  result  which  will  be 
obtained  on  a  human  subject  under  the 
same  conditions.  The  tests  were  con- 
ducted in  order  that  some  indication  of 
the  hazard  to  the  human  body  may  be 
derived  from  a  stud\-  of  the  hazard  to 
other  mammals. 

Biological  variability  among  all  ani- 
mals of  a  given  species  should  be  rec- 
ognized as  a  complicating  factor  which 
greatly  reduces  the  validity  of  results 
obtained  from  any  small  group  of  tests. 

Shock  Upsets  Heart  Action 

In  death  from  electric  shock,  the  usual 
cause  is  foimd  in  the  abnormal  stimulus 
which  has  been  applied  to  the  heart. 
Further  explanation  of  this  is  in  order 
in  view  of  the  large  percentage  of  shock 
deaths  from  this  cause  and  may  be  de- 
rived from  a  brief  study  of  heart  ph\s- 
iology. 

The  tissue  of  the  heart  is  known  to 
physiologists  as  neuro-muscular  in  that 
it  conducts  as  well  as  responds  to  stim- 
ulus. Impulses  applied  to  the  heart  at 
regular  intervals  by  the  sino-auricular 
node  located  on  the  heart  are  conducted 
along  the  tissue  and  contraction  follows 
the   conduction    of    the   stimulus.     This 
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S.  A.  node  is  the  pacemaker  of  the  heart 
gi\ing  the  power  to  initiate  impulses 
which  spread  over  the  heart  muscle 
causing  contraction.  In  the  ventricles  of 
the  heart,  specialized  nerve  tissue  serves 
to  conduct  the  stimulus.  Impulses  from 
the  brain  then,  do  not  cause  contraction 
bur  h\  their  effect  on  the  S.  A.  node 
cause  changes  in  heart  rate  and  force  of 
contraction.  It  is  a  matter  of  common 
knowledge  that  the  perfused  (  remo\  ed  ) 
heart  can  be  made  to  beat. 

In  the  study  of  the  perfused  heart,  it 
has  been  found  that  upon  removal  of 
the  S.  A.  node,  the  heart  still  continues 
to  beat,  indicating  that  there  are  actually 
other  potential  "pacemakers"  in  the 
heart,  although  normally  the  more  pow- 
erful effect  of  the  S.  -A.  node  is  in  con- 
trol. 

The  cardiac  muscle  has  the  property 
of  "refractories"  (loss  of  ability  to  re- 
spond to  stimulus)  during  contraction. 
During  this  period,  the  conductivity  of 
stimulus  is  also  greatly  reduced.  Imme- 
diately following  contraction,  the  rela- 
tive refractory  and  non-refractory  pe- 
riods are  ob.served  during  which  refrac- 
toriness gradually  disappears  so  that 
before  the  next  impulse  is  received  from 
the  S.  A.  node  the  muscle  has  become 
non-refractory.  A  single  stimulus  ap- 
plied to  the  heart  dm-ing  the  non-refrac- 
tory or  relatively  refractory  periods  be- 
fore the  S.  A.  node  impulse,  causes  an 
extia  or  premature  contraction.  As  in 
the  case  of  skeletal  muscle,  an  a.  c.  ap- 
plied to  the  heart  is  actualh  many  rap- 
idly applied  stimuli.  Compared  to  the 
time  for  one  cycle  at  power  frequencies, 
the  phases  and  conduction  of  the  heart 
muscle  are  slow  and  it  must  be  remem- 
bered that  the  wave  of  contraction  of 
the  heart  muscle  follows  the  spread  of 
the  excitation  wave.  i.e..  the  contraction 
of  all  parts  of  the  heart  does  not  occur 
simultaneously. 

The  exact  mechanism  of  ventricular 
fibrillation  is  not  known,  but  a  widely 
accepted  theory  is  that  the  heart  in  re- 
cei\ing    a   large    number   of   stimuli    re- 


sponds in  fractions  to  some  of  these 
stimuli  as  these  fractions  recover  from 
their  refractory  periods.  Near  the  end 
of  a  refractory  period,  the  relative  con- 
ductivity of  heart  tissue  is  low  so  that 
upon  cessation  of  the  stimulus,  the  delay 
incurred  at  \arious  refractory  fractions 
would  tend  tow  ard  continuance  of  fibril- 
lation but  now  initiated  by  a  possibly 
normal  S.  .'\.  node.  This  conclusion  as 
to  the  initiation  of  fibrillation  is  s\ip- 
ported  by  the  fact  that  King,  in  his 
experiments  with  sheep,  found  the  likli- 
hood  of  fibrillation  as  a  result  of  shock 
to  be  greatly  increased  when  the  shock 
was  applied  immediately  after  contrac- 
tion instead  of  at  random  in  the  heart 
cycle.  As  to  the  continuance  of  fibrilla- 
tion, it  is  quite  possible  that  upon  receiv- 
ing electric  stimulus,  various  parts  of  the 
cardiac  muscle  assmiie  the  role  of  pace- 
maker and  uncoordinated  contractions 
of  these  fractions  is  fibrillation. 

Fihrillation  Dangerous 

Fibrillation  in  sheep  as  a  result  of 
(1.  c.  shock  is  much  less  likely  than  from 
a.c.  of  the  same  or  even  lower  voltage. 
Fibrillation  as  a  result  of  d.  c.  shock 
may  be  due  only  to  variations  caused  in 
the  current  by  muscular  movements. 
The  great  difference  in  relative  hazard 
to  sheep  at  low  voltage  may  be  seen  in 
the  results  of  King's  experiments.  He 
defined  "threshold"  current  as  that  cur- 
rent which  is  the  minimum  to  cause 
ventricular  fibrillation  with  a  three- 
second  shock.  The  average  threshold 
currents  for  sheep  were  reported  as  1.34 
amp.  d.  c.  and  .252  amp.  for  the  cor- 
responding a.  c.   \alue. 

P'rom  his  tests  on  guinea  pigs.  King 
observed  that  the  duration  of  the  cur- 
rent was  of  primary  importance  from 
the  standpoint  of  hazard  of  fibrillation. 
Lpon  determination  of  the  average 
threshold  current  for  this  species,  he 
progressively  increased  the  cvnrent  ap- 
plied to  the  animals  but  reduced  the 
duration  of  the  shock  from  three  seconds 
to  one  one-hundredth  of  a  second.  With 
this  change  it  was  found  that  the  current 
could  be  increa.sed  to  130  per  cent  of 
the  threshold  value  with  no  risk  of 
fibrillation.  King's  conclusion  was  that 
currents  of  short  duration  which  are 
insufficient  to  cause  fibrillation  ma\-.  b\ 
some  alteration  of  cardiac  muscle,  nerv- 
ous reaction  or  other  means,  become  suf- 
ficient if  prolonged.  The  fact  that  an 
a.  c.  tends  to  reduce  body  resistance  may 
be  significant  in  this  explanation. 

Whether  initiated  by  alternating  or 
direct  current  or  by  mechanical  stimu- 
lus, as  in  surgical  contact  of  the  heart, 
ventricular  fibrillation  is  a  very  danger- 
ous condition  and  in  no  case  has  the 
human  heart  been  known  to  recover 
spontaneously.  However,  recovery  from 
fibrillation  has  been  effected  in  test  ani- 
( Continued  on    Page  22) 
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lew  Mechanit^al  Engineering  Building 


Functional  design  keynotes  the  pres- 
ent plans  for  the  new  huilding  proposed 
tor  the  mechanical  engineering  depart- 
ment of  the  college  of  engineering.  The 
purpose  and  scope  of  the  present  an<l 
future  curricvdum  of  the  department  is 
dictating  the  arrangement  and  appear- 
ance of  the  structure,  while  the  enroll- 
ment to  be  served  is  being  adequately 
ciinsidered. 

1  he  building,  with  a  total  frontage 
ot  244  feet  along  (ireen  street  and  211 
feet  on  Mathews  avenue,  will  be  situ- 
ated on  the  laiul  at  the  ncutheast  inter- 
section of  these  streets  which  has  either 
been  L  ni\ersity-owned  or  recenth'  ac- 
quired. With  the  exception  of  one  lot, 
the  entire  block  south  of  the  Boneyard 
between  Mathews  and  Goodwin  ave- 
nues is  now  at  the  disposal  of  these 
plans.  Ample  expansion  room  is  thus 
available  for  any  additional  buildings 
which  may  be  desired  or  for  the  con- 
templated extension  of  the  buildings 
currently  being  planned.  While  the  plan 
and  arrangement  of  the  proposed  build- 
ing is  not  now  certain  or  permanent, 
indications  are  that  changes  \et  to  be 
made  will  be  of  minor  character;  hence 
a  consideration  of  the  present  plans  is 
likch'  to  coincide  with  the  building 
which  will  be  finally  developed. 

The  exterior  is  modernistic  in  de- 
sign, tending  toward  a  straight-line 
(  leorgian  architectural  stvle  to  pernu't 
liarmony  with  adjacent  campus  build- 
nigs.  With  the  Physics  laboratory  to 
the  west  and  the  north  being  occupied 
h\  the  Transportation  and  Ceramics 
buililnig,  this  addition  to  the  engineer- 
ing campus  will  create  an  impression 
of  better  planning  and  solidarity'  of 
grouping  as  well  as  centralize  the  de- 
partmental activities.  Hrick  construction 
with  ledges  and  other  ornamental  fea- 
tures of  Indiana  limestone  will  provide 
a  pleasing  setting  for  windows  which 
appear  to  sweep  the  faces  of  the  build- 
ing. The  main  entrance  facing  (ireen 
street  midway  of  the  south  wall  will 
be  surmounted  with  tlie  name  of  the 
building  at  the  leading  edge  ot  a  trim 
marquee.  A  side  entrance  on  Mathews 
avenue  will  open  to  tile  west  end  of  tile 
main  hall. 

L'pon  eiitering  the  huilding,  a  \  isitiu' 
will  be  greeted  b\  well-\entilated  corri- 
dors with  acoustical  ceilings  and  asphalt 
tile  floors  of  a  medium  dark  color.  The 
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walls  will  be  ot  painted  plaster  with 
\arnished  wood  trim  and  hanging  type 
drinking  fountains  upon  them.  All  metal 
fittings  in  the  new  building  will  be  of 
bron/.e.  Doors  will  be  of  varnished  ve- 
neer construction  set  in  metalwork 
frames.  This  general  tone  will  continue 
throughout  the  building  except  as  dic- 
tated   by   functional    requirements. 

In  classrooms,  and  all  other  rooms  of 
a  general  nature,  painted  masonry  wall 
will  be  used.  The  blackboards  will  be 
provided  with  .special  lighting,  while 
heating  throughout  will  be  accomplished 
b\  convector  t\pe  radiators.  Fluorescent 
lighting  will  be  installeii  in  all  drafting 
rooms  and  shops,  with  lectLire  and  other 
special  rooms  having  acoustical  ceilings. 
The  entire  structure  will  receive  ade- 
quate fresh  air  from  the  mechanical 
draft  ventilation  system,  with  windows 
being  of  the  horizontal  axis  swing  type, 
three  high  to  the  panel.  The  appoint- 
ments can  be  seen  as  a  real  boon  to 
study  and   teaching. 

The  biu'lding  itself  will  consist  of  two 
divisions.  To  the  rear,  a  two-story  sec- 
tion will  house  laboratories  and  shops. 
Ill  the  present  plans  there  is  on  the 
ground  floor  a  well-designed  fnundr\' 
with  all  of  its  accessory  rooms  and  lab- 
oratories opening  ilirecth  upon  the  pour- 
ing floor.  A  possibility  exists  that  this 
feature  will  be  incorporated  in  other 
construction  ;  and  in  this  event  the  space 
left  vacant  will  serve  jointly  the  over- 
lapping laboratory  work  of  the  aeronau- 
tical   and    mechanical    departments.      A 


large  locker  room,  serving  the  entire 
division  of  the  building,  will  be  located 
adjacent  to  the  foundry.  Across  the  hall 
from  here  will  be  placed  a  lecture  room 
adequate  for  all  classes  on  this  floor. 
I  his  will  adjoin  a  room  for  polishing 
and  microscopic  work  and  a  laboratotN' 
for  heat  treatment  of  metals.  On  the 
second  floor  will  be  situated  the  very 
large  machine  tool  shop  with  all  apper- 
tinent  rooms  again  opening  to  the  main 
shop.  In  addition,  there  will  be  another 
large  lecture  room  and  laboratories  for 
welding  and  metal  cutting  work. 

The  main  division  of  the  building  will 
be  joined  to  that  described  abo\e  bv  a 
section  housing  two  floors  of  offices  on 
both  sides  of  connecting  corridors  to  the 
shops  and  laboratories.  Three  floors  and 
a  basement  will  compri.se  the  main  divi- 
sion. A  feature  of  the  design  is  the  use 
of  classrooms  and  offices  to  the  southern 
side,  ha\ing  larger  rooms  and  laborator- 
ies along  the  northern  exposure  facing 
an  Inner  court.  On  the  main  Hoor  may 
be  found  spacious  departmental  offices 
adjacent  to  the  vestibide ;  and  across  the 
corridor  from  the  vestibule,  directly 
ahead  of  the  main  entrance,  will  be  the 
unusual  grace  of  a  student  lounge  hav- 
ing considerable  proportions.  Cl.nssrooms 
;ind  design  looms  for  tool  and  pattern 
studies  will  complete  the  main  lloor 
plan.  One  of  these  classrooms  and  an 
ailjacent  office  is  to  be  completely  air 
conditioned  for  instruction  and  experi- 
mentation in  psychrometry,  including 
(Continued  on    Page  2U) 
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IK'aii   l*iiliiior 

Well  kiiiiwn  to  i'\fi\<)iu-  in  aixhitci- 
tural  iMi^iiiccring  is  Prof.  C.  E.  Palmer, 
associate  ileaii  ot  the  college  of  fine  ami 
applied  arts. 

Dean  Palmer  is  a  nati\e  of  Aufjusta, 
Illinois.  He  finisheil  high  school  there, 
and  then  came  to  the  University  of 
Illinois.  At  that  time,  1908,  a  thesis 
was  a  prerequisite  to  graduation,  and 
Profes.sor   Palmer's  thesis  was  done   un- 


PROFESSOR    PALMER 

iler  the  guidance  of  the  late  Professor 
Talbot.  The  thesis  dealt  with  tiata  that 
was  later  incorporated  into  Hulletin  6^, 
Riinforcid  (Joinrclf  (^oliiinn  Footings. 
After  acquiring  his  B.S.  in  architectural 
engineering  here  in  1912,  Professor 
Palmer  went  to  Penns\lvania  State  col- 
lege and  served  on  the  facult\  there  as 
instructor  and  assistant  professor  until 
1916,  when  he  received  his  M.S.  He 
returned  to  the  University  of  Illinois 
the  same  year  and  has  served  as  instruc- 
tor, as,sociate,  assistant  professor,  asso- 
ciate professor,  professor,  and  since  1 9.^1 
has  been  dean  of  the  college  of  fine  and 
applied   arts. 

Professor  Palmer  spent  the  summer 
of  192.S  with  (Iraham,  Anderson,  Pro- 
best  and  White,  a  construction  firm, 
assisting  with  the  design  of  the  Mer- 
chandise Mart  in  Chicago.  In  19.?  1  he 
was  co-author  of  the  nineteenth  edition 
of  the  Kidder's  I Idiidbonk. 

Teaching  architecture  cla.sses,  assist- 
ing students  with  their  programs  and 
deciding  what  to  do  with  the  enormous 
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i)\(il!o\\  ol  students  into  architectural 
eiiginceiing  keeps  the  dean  very  bus\ 
during  working  hours.  Most  of  Dean 
Palmer's  leisure  time  is  spent  with  his 
hobby,  river  boats,  a  most  rare  and  ver\ 
interesting  hobby.  He  travels  on  them 
— has  more  than  10, ()()()  miles  to  his 
credit — he  collects  books  on  river  boats: 
their  history,  value  as  a  mode  of  trans- 
portation, etc.,  and  has  numerous  color- 
ful pictures  of  his  favorite  river  boats. 
He  also  possesses  a  photostatic  copy  of 
Mark  Twain's  pilot's  license.  Just  re- 
cently, while  on  a  ri\er  boat  tour,  he 
cli>C()\ercil  foui'  \cry  interesting  maps  of 
the  upper  Mississijipi  river  made  by 
I  .  S.  army  engineers  in  1810.  Through 
his  assiduous  efforts,  by  continued  corre- 
spondence with  the  owner  of  the  maps, 
the  I  niversitv'  library  will  receive  them 
within  a  short  time.  Dean  Palmer  is 
especially  interested  in  building  up  the 
librar\-  with  books  that  deal  with  iidaml 
waterwa\s. 

During  Professor  Palmer's  earlier 
\ears  at  the  I  ni\ersity,  he  was  very 
active  in  fraternity  work,  serving  as 
national  treasurer  of  Sigma  Pi  in  1916, 
as  national  president  for  the  next  foin' 
\ears,  and  was  on  the  executive  com- 
mittee of  Sigma  Pi  for  the  following 
two  \ears. 


Illinois  most  recent  contribution  to 
science,  and  probably  its  most  valuable 
in  the  field  of  physics,  was  the  com- 
pletion of  the  betatron.  Prof.  Donald 
Kcrst.  a  native  of  Illinois,  was  respon- 
sible for  both  the  designing  and  con- 
struction ot  this  machine,  the  first  of 
its  kind  e\er  to  be  built. 

Professor  Kerst  was  born  in  ( ialena, 
Illinois.  He  attended  high  school  in 
VV^awatosa,  Wisconsin,  and  there  found 
an  interest  in  radio  which  was  later  to 
lead  him  into  the  field  of  electrical  re- 
searcli.  A  year  spent  ui  .in  electrical 
shop  on  graduation  from  high  school 
was  another  step  in   this  direction. 

In  1930  Professor  Kerst  entered  the 
University  of  Wisconsin  and  began  four 
years  of  work  which  ended  with  his 
graduation  and  his  receiving  a  degree 
in  plnsics.  For  the  next  three  years,  un- 
til   19,^7,   he   continued    his  work   at   the 
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University  of  Wisconsin.  The  subject 
of  his  master's  degree  during  this  three- 
vear  period  was  nuclear  ph\sics.  Much 
of  this  time  he  spent  in  research  work 
with  Wisconsin's  2,500,000-volt  electro- 
static generator.  Upon  the  completion 
of  these  seven  years  of  study,  concerning 
principally  physics  and  mathematics, 
Professor  Kerst  received  his  Ph.D. 
During  his  work  at  Wisconsin  he  al.so 
instructed    various    clas.ses. 

After  graduation  from  college.  Pro- 
fessor Kerst  stayed  in  close  contact  with 
the  field  of  electricity  by  taking  a  job 
with   an    X-ray  company. 

In  1939  he  came  to  the  University 
of  Illinois.  His  chief  reason  for  taking 
a  position  on  a  college  staff'  was  the 
opportunity  to  do  research  work.  It  was 
this  very  research  which  proved  so  nec- 
essar\  in  the  final  construction  of  the 
betatron.  It  should  be  noted  that  this 
work  was  unique  in  the  fact  that  up  to 
this  time  \irtuall\'  nothing  had  been 
done  on  the  possibilities  of  a  betatron, 
(^ver  a  year  of  study  and  research  plus 
the  time  of  building  was  terminated  in 
July,  1942,  with  the  construction  of  the 
first  betatron,  a  2,S00,000  electron-volt 
machine.  The  potentialities  of  a  larger 
betatron  were  realized,  and  while  on 
leave  of  absence  from  the  L  niversity  of 
Illinois,  he  began  construction  of  a  larg- 
er model  for  General  Klectric.  When 
completed  in  Ma\-  of  1941  this  ma- 
chine, now  known  as  the  intermediate 
model,  served  as  a  basis  for  the  con- 
struction of  the  2(),000.000-volt  beta- 
tron. The  preliminary  work  has  been 
completed,  and  now  in  its  model  stage 
is  a  300,000,000-volt  betatron.  When 
completed,  it  is  believed  that  this,  the 
largest  of  the  betatrons,  will  greatly  aid 
in  the  study  of  cosmic-ray  radiations. 

The  role  of  the  betatron  during  the 
war  \ears  was  principally  one  of  engi- 
neering research.  It  was  used  at  various 
arsenals  throughout  the  country  for  the 
radiographing    of    large    caliber    shells. 
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CHI    EPSILUN 

Chi     Epsilun,    the     civil     engineering 
hi)norar\    fraternity,   met   its   pledges    at 
_^  a    smoker   on    Tuesday,    Oc- 

tober 20,  1946,  at  the 
YMCA.  President  Chuck 
Hriggen  and  several  profes- 
sors of  the  civil  engineering 
department  gave  interesting 
talks     after     which     refresh- 

fments  were  served. 
(>i    December    11,    104b, 
the    initiation    banquet    was 
held  at  the  ^'MCA,  with  Prof.  William 
A.  Oliver  as  the  main  speaker. 

TAU  BETA  PI 

In  November,  a  meeting  was  held  at 
which  the  eligibility  of  junior  and  senior 
students  was  discussed. 
Those  found  eligible  were 
invited  to  a  smoker  at  which 
the  history  and  purpose  of 
the  society  was  explained. 

All  prospecti\e  members 
were  required  to  take  a  writ- 
ten examination  that  was 
given  on  Thursday,  Decem- 
ber 19.  Some  of  the  men 
were  also  required  to  take  an  oral  ex- 
amination on  January  8. 

Tau  Heta  Pi  pledged  38  men  during 
the  fall  semester  of  1946.  They  were 
initiated  at  a  banquet  held  on  Simday 
e\eiung,  Januarv  12.  This  pledge  class 
was  one  of  the  largest  in   several  years. 

ETA  KAPPA  NU 

Seventeen    pledges    were    initiated    at 
a    ceremony    which    took    place    at    the 
YMCA    on     December     12, 
1946. 

The  new  members  are 
John  Anderson,  M  u  r  r  a  \ 
Babcock,  Ernest  Boyeris, 
Ldwin  K  d  w  a  r  d  s  ,  Harr\ 
(loettel,  Harold  (luy,  Rus- 
sell Hattis,  James  Hogan,  (iranville 
Kemp,  Kenneth  Lind,  James  Matt,  Jack 
Mosow.  John  Parsons,  David  Shefka. 
William  Springate  and  Charles  Studr. 
Following  the  initiation,  the  annual 
banquet  was  held  at  the  Town  club 
restaurant.  Featured  as  toastmaster  was 
William  L.  Everitt,  head  of  the  elec- 
trical engineering  department.  Dr.  Bone 
siwke  on   the   Xurenburg  trials. 

A.S.M.E. 

A  meeting  of  the  A.S.M.E.  was  held 
on    November    13.    Eighty-five   members 


were  present.  A  Uimni.  mox  le,  "  lor- 
nado  in  a  Box,"  courtesy  of  Allis- 
Chalmers,  was  shown.  The  show  was 
one  of  more  or  less  historical  nature 
beginning  with  the  initial  conception  of 
a  gas  turbine  and  showing  its  develop- 
ment and  applications  up  to  the  present 
time.  Following  the  movie,  there  was 
a  discussion  between  student  and  fac- 
ulty members.  It  was  pointed  out  par- 
ticularly that  the  limiting  feature  of  a 
gas  turbine  is  the  lack  of  a  material  to 
withstand  high  temperatures  that  are 
necessary  to  attain  higher  efficiencies. 

A  meeting  was  planned  for  Decem- 
ber 10  but  indefinitely  postponed  due 
to  the  coal  situation. 

A.S.C.E. 

During  the  week  of  October  1^  to 
18,  29  students  and  foiu'  faculty  mem- 
bers represented  the  L  iiiversitj  at  the 
American  Society  of  Civil  Engineers 
meeting  held  in  Kansas  City.  The  L'ni- 
versity  of  Illinois  delegation  was  the 
largest  out  of  the  state  group  present 
at  this  convention.  Highlight  of  the 
three-day  convention  was  a  speech,  "My 
America,"  given  by  Rowe  Bartle,  Kan- 
sas City  Boy  Scout  leader,  at  a  luncheon 
for  the  student  chapters.  He  emphasized 
that  engineers  ha\e  to  be  not  only  tech- 
nically trained,  but  also  interested  in 
people  and   in   the  conuiiunit\'. 

Approximately     75    members    of     the 


chapter  had  their  picture  taken  for  the 
Illio  at  noon  Tuesday,  November  ^,  on 
the    mini    Union    terrace. 

At  the  last  meeting,  November  2S, 
another  fine  movie  was  shown,  "The 
Way  Over  the  Mountain,"  which  was 
the  story  of  the  building  of  the  Ander- 
son Ranch  dam  near  Boise,  Idaho.  The 
principle  item  of  interest  was  the  use 
of  the  (Goodyear  belt  con\eyor  s\stem 
to  transport  the  materials  needed  for 
this  earth  dam.  The  main  business  dis- 
cussed after  the  movie  was  that  all 
engineering  societies  should  be  asked  to 
back  the  Engineers  ball  to  be  held 
March   14  in  the  Ilhni   I  nion  ballroom. 

A.S.A.E. 

The  primary  purpose  of  the  student 
branch  of  the  American  Society  of  Ag- 
ricidtural  Engineers  is  to  create  interest 
in  the  many  phases  of  agricultural  engi- 
neering. Although  most  of  the  members 
are  enrolled  in  the  college  of  engineer- 
ing, some  are  in  the  college  of  agri- 
culture. 

In  stressing  leadership,  positions  of 
responsibility  are  given  to  as  man\  mem- 
bers as  possible,  and  all  menibeis  are 
strongly  urged  to  participate  in  the 
organization's   activities. 

Many  of  the  meetings  are  dexoted 
to  outside  speakers  who  are  men  in 
industry  connected  either  directlv  or 
(Continued  on  Page    18) 
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Sviillietic  lliiliber  lmm\ 


itii  Hurl  #»,   nHf/vnitorl.  li.i:.  '  t» 


'I'lu-  better  NViitlietie  rubber  tire>  on 
which  America  rides  today  were  the  re- 
sult of  research  at  the  University  under 
the  government's  synthetic  rubber  pro- 
gram. Durins;  the  war,  normal  natural 
rubber  supplies  were  reduced  to  a  trac- 
tion of  norma!.  To  supplant  these 
and  to  satisfy  huge  war-time  demands, 
the  government  erected  synthetic  rubber 
plants  in  Akron,  Pt.  Natches,  Institute. 
W.  V^i.,  and  Louisville  and  began  re- 
search laboratories  at  the  Universities  of 
Illinois,  Minnesota,  Chicago,  Cincin- 
nati, Akron,  Stanford,  Cornell  and  the 
Case  School  of  Applied  Sciences.  The 
L'niversity  of  Illinois  project  under  the 
leadership  of  Prof.  Carl  S.  Marvel,  was 
the  largest  of  the  research  projects  insti 
tuted  under  the  sponsorship  of  tlie  Re- 
construction  Finance  Corporation. 

This  laboratory  had  the  nation's  larg- 
est university  group  working  on  im- 
provement of  synthetic  rubber  and  was 
the  focal  point  for  the  development  of 
new  experimental  rubbers.  The  project 
will  continue  until  July  of  this  year. 

Prof.  Marvel  saiil  that  in  addition  to 
developing  50  new  synthetic  rubbers,  the 
laboratory  had  carried  on  many  other 
projects  of  importance  in  the  field  of 
chemistry.  For  instance,  as  a  biproduct 
of  the  work  done  by  28  research  workers 
in  the  laboratory,  .soap  used  in  rubber 
making  process  was  improved,  new  facts 
on  purity  and  effects  of  materials  mak- 
ing up  synthetic  rubber  were  unearthed  ; 
and  new  methods  for  the  mainifacture  of 
rubber  and  improvement  of  its  i|ualit\ 
were  devised.  The  original  s\nthetic 
rubber  tire  could  whirl  along  the  high- 
way at  30  miles  per  hour  for  a  few 
thousand  miles  but  the  new  tough  prod- 
uct is  good  for  50,000  miles  at  511  uiiK> 
per  hour. 
German    Mcthixls   Studied 

Two  projects  were  of  primary  impor- 
tance to  the  armament  program.  Chem- 
ists here  analyzed  a  captured  "Tackilier" 
devised  b\-  the  (iermans  to  hold  the  plies 
of  a  tire  together  during  manufacturing 
operations.  The  close  study  of  the  de- 
vices resulted  in  a  way  of  producing  rub- 
ber to  take  the  place  of  our  rapidly 
dwiiulling  natural  rubber  stock  piles,  and 
this  "Tackifier"  speeded  up  manufactur- 
ing operations. 

The  research  workers  analyzed  the 
chemical  composition  of  a  soap  substitute 
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Hr(ife>s<)r  Carl  S.  Marvel,  who  head- 
ed the  synthetic  rubber  laboratory  at 
the  l'niversity  under  the  sponsorship  of 
the  RFC,  received  his  doctor's  degree 
in  chemistry  at  the  Tniversity,  and  be- 
came an  instructor  in  chemistry  in  1920. 
In  1930  he  attained  full  professorship 
in  the  chemistry  department. 

Educated  in  a  country  grade  school, 
Prof.  Marvel  received  his  .\.B.  in  I'M  ^ 
from  Illinois  Wesleyan  I'niversitv  and 
his  A.M.  from  the  l'niversity  of  Illi- 
nois in  1918,  studyliiK  under  the  late 
Professor  W.  .\.  Noyes.  He  has  been 
associated  with  the  preparation  of  rare 
organic  research  chemicals  ever  since 
that  time. 

Professor  Marvel  has  been  on  the  ed- 
itorial board  of  "Organic  Syntheses" 
since  1923  and  with  the  "Journal  of 
Organic  Chemistry"  since  its  beginning. 
Since  1943  he  has  been  associate  editor 
of  the  "Journal  of  the  American  Chem- 
ical  Society." 

Other  positions  Professor  Marvel 
holds  are:  Chairman  of  the  Organic 
Division  of  the  .American  Chemical 
Socictv,  Councilnr-at-large  (1942-44), 
president  for  1944  and  1945  of  the 
Nichol's  Medalist,  New  York  section, 
.'\merican  Chemical  Society.  He  is  a 
member  of  the  National  .Vademy  of 
Science  and  has  been  chairman  of  the 
chemistry  section  1944-1947;  chairman 
of  section  H-3,  National  Defense  Re- 
search council's  Panel  on  Synthesis  of 
.Xntimalarial  Drugs,  1944-1946,  and 
member  of  the  National  .Xdvisorx 
Health  council    since   1946. 

His  main  fields  of  research  are  cheni- 
istrv  of  Vinyl  Polymers,  synthetic  rub- 
ber, organo-meiallic  compounds,  hvdro- 
gen  bonding  and  il^  relation  to  miIu- 
bilitv. 


iiM-d  as  the  enudsilier  in  making  ( ierman 
>\ntlietic  rubber,  samples  of  which  were 
available  for  stud\'  in  the  laboratories. 
The  findings  worked  out  independently 
here  have  checked  closely  with  technical 
data  found  in  (jermany  after  the  fight- 
ing was  over. 

The  laborator\  work  was  devoted 
solely  to  research  to  improve  manufac- 
turing methods  and  to  discover  new  and 
superior  types  of  rubber.  No  work  was 
(lone  in  compoimding,  vidcanizing  or  tire 
building.  At  all  times  the  research  was 
closely  coordinated  with  the  rubber  com- 
panies and  with  other  luiiversity  labora- 
tories. 

Reports  of  the  rubber  research  cover 
1(1,0(10  t\pewritten  pages,  roughly  equiv- 
alent to  470  newspaper  pages  of  eight 
columns  each.  The  findings  were  sub- 
mitted to  the  Office  of  Rubber  Reserve 
and  were  told  in  46  monthly  progress 
reports  and  133  summary  reports  on  new 
developments. 

During  the  war  Prof.  Marvel  was  in 
charge  of  the  organic  chemistry  work; 
luider  him  Prof.  H.  H.  Snyder  and  Prof. 
R.  L.  Frank  worked  on  the  same  project. 
Prof.  F.  T.  Wall  then  headed  the  an- 
al \tical  work.  There  were  28  full  time 
research  workers.  The  project  now  in- 
cludes two  faculty  members,  three  fidl 
time  Ph.D.'s,  five  full  time  post  gradu- 
ate students,  27  part  time  post  graduate 
students  and  L5  other  undergraduate 
students.  All  facts  go  to  the  Office  of 
Rubber  Reserve.  Last  fall  a  team  of  six 
outstanding  American  chemists  went  to 
Ctermany  to  study  what  the  Germans 
had  ilone  in  the  synthetic  rubber  field 
and  iHiearthed  two  important  facts: 

1.  A  new  rapid  method  of  making 
rubber,  called  the  "Redox"  method. 

2.  A  new  fornuda  for  synthetic  rub- 
ber labeled  "Buna  S.  4." 

The  two  findings  were  submitted  to 
the  American  rubber  industry  after  gov- 
ernment restrictions  were  lifted.  The 
team  was  headed  by  Prof.   Marvel. 

The  "Redox"  method  of  making  rub- 
ber completes  the  process  in  slightlv  mm  e 
than  two  hours  instead  of  the  12  or  14 
hoin's  of  processing  needed  before  this. 
Chemists  say  the  method  is  a  step  toward 
arriving  at  the  continuous  rubber  mak- 
ing process. 

(Continued  on    Page  24) 

THE  TECHNOGRAPH 


llu'  T.ilinni/ral^li  prt•s<•nI^  lu-r.uiili 
a  reprinting  nf  "To  ihr  Slucicnl,"  tin- 
students'  preface  of  the  recently  pijli- 
ii^hed  "Circuit  .Inalysis  by  Laboratory 
M.thods"  by  V.  E.  Skroder  and  M.  S. 
Helm  of  the  E.E.  department.  The 
editors  of  the  Teclinoijraph  feel  tluit 
the  philosophy  outlined  here  is  lieti- 
aitely  worthy  of  circulation  amcpni; 
non-electrical  engineering  students  win* 
ordinarily  would  not  use  the  book  as 
a  text.  \\'e  think  this  preface  contains 
many  fundamental  ideas  of  great  im- 
portance to  all  engineering  students, 
and  that  it  elo<iuently  clarifies  some 
hitherto  hazy  ideas  about  the  value  of 
laboratory  courses  in  all  phages  of 
engineering  education. 


TO  THE  STllDiT . . . 


roo  otteii  the  student  dlscoimts  tlic 
\alue  of  a  laboratory  course  and  looks 
upon  laboratory  work  somewhat  with 
lil^taste.  However,  when  a  student  ap- 
proaches laboratory  work  with  the  right 
point  of  view,  both  the  laboratory  course 
and  the  associated  theory  course  will  be 
more  valuable  and  interesting.  In  order 
to  obtain  the  right  perspective  for  a 
idurse,  the  engineering  student  must 
ha\e  an  appreciation  of  the  objectives 
toward  which  the  course  is  directed  and 
a  realization  that  the  attainment  of  these 
objectives  will  contribute  a  great  deal 
toward  the  making  of  a  good  engineer. 
To  the  electrical  engineering  student, 
the  following  are  important  objecti\es 
of  a  laboratory  course  in  circuits: 

1.  To  de\elop  the  power  of  engi- 
neering   anahsis    and    synthesis. 

1.  To  develop  initiative,  ingenuity, 
self-reliance  and  resourcefulness. 

,1.  To  develop  the  ability  to  \isual- 
i/e  a  ph\sical  circuit  from  ,i 
schematic  diagram. 

4.  '1  o  gi\e  expeiience  in  making 
circuit  connections  and  m  using 
instruments  and  control  desices. 

5.  \  o  \erif\   theor)    by  experiment. 

f).  To  develop  the  facility  of  or- 
g  a  n  i  z  e  d  self-expression  in 
writing. 

7.  To  (le\clop  the  .ibiJifN  to,inal\ze 
and   inrei|ircf  experiment.il   data. 

S.  1  o  dexelop  an  .ippreciation  ot 
the  limitations  of  data  obtained 
b\    measurement. 

1  he  solution  of  an  engineering  prob- 
lem consists  of  an  analysis  of  the  various 
related  factors  and  the  synthesis  of  these 
factors  to  obtain  a  practical  and  eco- 
nomical solution.   Hence,  it  is  important 


that  the  student  (le\elop  the  ability  to 
aiial\ze  and  s\nthesize.  Considerable 
progress  toward  the  accomplishment  of 
this  objective  and  al.so  the  second — the 
de\elopment  of  initiati\e,  ingenuity, 
self-reliance  and  resourcefulness  —  can 
be  made  by  the  use  of  experiments  that 
are  actually  in  the  form  of  problems. 
With  the  problem  type  of  experiment, 
the  responsibility  for  the  determination 
of  the  type  of  circuits  to  be  used,  the 
test  procedure  to  be  followed,  the  data 
to  be  taken  and  the  use  to  be  made  of 
the  data  are  left  mostly  to  the  student. 
To  assume  this  responsibility,  the  stu- 
dent must  thoroughly  digest  the  discus- 
sion of  the  related  circuit  theory  given 
with  a  particular  laboratory  problem. 
A  good  supposition  for  the  student  to 
make  is  that  he  is  an  engineer  in  indus- 
try and  the  laboratory  problem  is  a  job 
given  him  by  the  chief  engineer. 

The  accomplishment  of  the  third, 
fourth  and  fifth  objectives  —  namely,  to 
develop  the  abilit\'  to  visualize  a  physi- 
cal circuit  from  a  schematic  diagram, 
to  give  experience  in  making  circuit 
connections  and  in  using  test  instru- 
ments and  control  devices,  and  to  verify 
theory  by  experiment  —  results  from 
active  participation  b\  the  student  in 
the  laboratory  work.  As  a  matter  of 
fact,  active  participation  is  re.ally  neces- 
sary for  the  fulfillment  of  all  the  ob- 
jecti\es.  It  >ields  the  greatest  return 
when  the  student  has  a  thorough  under- 
standing of  the  theory  involved  in  the 
laboratory  problem. 

The  sixth  objective,  to  de\elop  the 
facility  of  organized  self-expression  in 
\\  ritiiig,  can  be  accomplished  by  writing 
a  report  on  each  laboratory  problem. 
Since  engineering  tests  are  usualh'  sum- 
marized in  the  form  of  reports,  the 
importance  of  the  ability  to  organize 
material  .md  present  it  clearh'  and  con- 
cisel\'  in  written  form  cannot  be  oxer- 
emphasized. 

The  seventh  and  eighth  objectives, 
to  develop  the  ability  to  analyze  and 
interpret  data  and  to  de\elop  an  ;ip- 
|iicci,ition  ot  the  limitations  ot  data 
obtained  by  measurement,  can  he  ac- 
complished by  the  inclusion  in  the  report 
of  a  complete  discussion  ot  the  .ucur.icy 
of  the  results  and  an  analysis  and  inter- 
pretation of  the  facts  the  results  repre- 
sent. Test  data  are  of  little  value  unless 
the  engineer  has  the  ability  to  analyze 
the  data  and  then  draw  the  correct 
conclusions. 

The   quality   of   the   work   done   b\    a 


student  on  .i  laboiator\  problem  is 
judged  b\  the  was  the  problem  was 
approached  and  carried  through,  by  the 
results  obtained,  by  the  analysis  and 
interpretation  of  the  results,  and  b\ 
the  written  report.  The  fact  should  not 
be  overlooked  that  the  data  submitted 
are  ;m  indication  not  only  of  the  stu- 
dent's abilit.\-  but  also  of  his  integrity 
and  reliability.  When  the  student  has 
an  appreciation  as  to  why  and  how  his 
laboratory  work  will  be  judged,  much 
progress  has  been  made  toward  the 
accomplishment  ot  all  of  the  course 
objectnes. 

From  Carl  K.  Skroder  and  M. 
Stanley    Helm, 

(lirtuit  A  Hilly  sis  li\  Liihtinilory 
M,th',ds. 

Copyright,  l')4().  b\  Prentice-Hall, 
Inc. 

Reprinted  by  permission  of  the  au- 
thors and   publishers. 


St.  Pat's  Ball  Revived 

Illini  engineers  will  once  again  have 
their  night  to  howl  with  the  revival  on 
March  fourteenth  of  the  annual  engi- 
neer's "St.  Patrick's  Ball." 

Plans  for  the  ball  recei\ed  their  initial 
impetus  from  the  student  chapter  of  the 
American  Society  of  Civil  Engineers. 
The  A.  I.  E.E.,  A.S.M.E.,  and  Ameri- 
can Ceramics  Society  have  pitched  in  to 
date  and  it  is  expected  that  the  chemical, 
aeronautical,  and  mining  metallurgical 
engineers  will  join  the  throng.  .All  en- 
gineers, members  of  societies  or  not,  will 
be  welcome.  Especially  are  those  cour- 
ageous engineers  who  dwell  in  the  re- 
gions of  the  campus  south  of  Ciieen 
street,  the  Architectural,  Agricultural, 
and  Chemical  engineers  encouraged  to 
meet  their  more  conventional  brethren 
;it  the  d;ince. 

One  ot  the  highlights  of  the  ball  will 
be  the  announcement  of  the  St.  Patricia 
and  St.  Patrick  who  will  be  selecteil  b\ 
the  students  of  the  College  of  Engineer- 
ing. 

Nominations  for  St.  Patricia  will  he 
made  from  all  women's  independent 
houses  and  sororities.  Pictures  of  all 
nominated  girls  will  be  on  display  before 
the  election  in  Engineering  Hall.  A 
representative  from  each  technical  soci- 
ety  \\\\\  be  nominated  for  St.   Patrick. 

The  last  engineers'  ball,  the  "Slide 
Rule  ShufHe,"  was  held  on  March  20, 
1942,  in  the  Illini  Union  ball  room. 
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"I'oli-Teclink" 


One  of  the  more  obsious  .uui  rcceiith 
brought  to  mind  problems  \x  ith  which  our 
world  is  faced  is  the  apparent  incompatibility 
of  technological,  political  and  social  life.  This 
lack,  of  coordination  between  these  three 
phases  of  life  has  resulted  in  their  independent 
and  disorganized  development.  As  a  conse- 
quence, these  three  soldiers  have  marched 
along  through  time,  not  only  out  of  step,  but 
sometimes  actually  at  cross  purposes  to  each 
other. 

The  social  aspect  is,  of  course,  the  inde- 
pendent party  because  the  value  of  an>'  human 
endeavor,  political,  technological,  or  otherwise, 
is  judged  solely  by  its  benefit  to  society.  In 
the  past  political  development  has  been  de- 
pendent upon  social  life  largely  from  the 
viewpoint  of  currying  favor  and  thereby  sus- 
taining its  own  power.  Technological  develop- 
ment, on  the  other  hanti,  has  been  governed 
principally  by  economic  considerations  and  in 
many  instances  has  made  beneficial  contribu- 
tions to  social  life  in  spite  of  these.  On  rare 
occasions,  such  as  the  past  war,  the  scientific 
and  political  phases  work  together  to  the  mu- 
tual advantage  of  each  and  at  all  other  times 
are  blissfully  ignorant  of  each  other's  exist- 
ence. 

That  this  condition  will  cease  to  exist  is 
quite  probable  especially  in  \iew  of  the  Hiro- 
shima demonstration  of  the  potentialities  of 
the  technologist.  That  it  should  cease  to  exist 
in  order  to  benefit  the  principal  partner — 
society — is  almost  self-evident. 

Not  infrequently  a  distinction  is  made 
between  the  statesman  and  the  politician  us- 
ually to  the  discredit  of  the  politician.  In  a 
similar  manner  a  distinction  is  made  between 
the  business  man  and  the  engineer  to  the 
disadvantage  of  the  latter.  To  judge  whether 
or  not  these  discriminations  arc  correct  is  not 
the  purpose   of   this  writing,   but   certainh'   it 


must  be  admitted  that  the  road  to  improve- 
ment is  wide  and  spacious. 

For  the  engineer  to  overcome  this  reputa- 
tion requires  not  only  a  definite  desire  on 
his  part  to  correct  his  lack  of  understanding 
but  also  the  adoption  by  universities  and  col- 
leges of  a  broader  and,  if  necessary,  longer 
curricula  designed  to  help  him  gain  a  better 
insight  into  the  importance  of  his  position  in 
life  and  its  relationship  to  the  other  phases  of 
living.  By  ignorance  and  shortsightedness  this 
difficulty  is  augmented.  By  education  in  the 
proper  proportions  can  the  engineer  become 
fully  cognizant  of  his  responsibility  to  society. 

In  much  the  same  way  today's  politician 
wcndd  do  well  to  arm  himself  with  weapons 
of  the  analytical  attack  required  by  the  engi- 
neer to  cope  with  technological  problems.  Al- 
though the  problems  met  in  the  political  world 
are  considerably  more  complex  than  those 
which  arise  m  scientific  work,  certainly  the 
logic  of  analysis  and  synthesis,  always  referred 
to  the  fundamental  standard — is  it  good  for 
society,  is  more  conducive  to  producing  the 
correct  answers  than  the  haphazard  conclusion 
arrived  at  by  the  number  of  votes  it  will  get. 

Certainly  the  two  most  important  subordi- 
nate phases  of  life  today  should  make  a  sin- 
cere effort  to  let  the  right  hand  know  what 
the  left  is  doing — with  a  resulting  advantage 
for  everyone.  That  this  can  be  accomplished 
by  mutual  understanding  and  education  is  cer- 
tainly to  be  hoped.  Perhaps  a  starting  point 
in  that  direction  would  be  the  subsidizing  by 
the  government  of  certain  varied  fields  of 
technical  endeavor  without  the  stigma  of 
"political  "  control  that  usually  accompanies 
such  an  underwriting.  The  adoption  of  such 
a  policy  plus  the  broadened  education  of  both 
the  engineer  and  the  politician  should  do  much 
toward  the  coordination  of  these  two  phases 
and  result  in  a  well  organized  plan  which 
would   be  tndv — "Poli-Technic." 
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Why  Condensers 
now  live  longer 

Testing  and  setting  standards  lor  ma- 
terials is  a  vital  part  of  production  at 
Western  Electric. 

Take,  lor  example,  the  tissue  paper 
—about  1  11)  the  thickness  of  a  hu- 
man hair— used  as  insulation  between 
the  turns  of  aluminum  foil  in  millions 
of  "paper"  condensers  tor  the  Bell 
System. 

Condenser  life  is  generally  in  direct 
proportion  to  the  quality  of  tissue 
used.  In  studying  effects  of  differ- 
ences in  chemical  composition,  fibre 
structure,  thickness,  pinholes  and 
other  properties  to  set  a  standard  of 
quality,  engineers  found  intrinsic 
variables  so  great  that  a  method  of 
rating  had  to  be  developed. 

They  solved  this  problem  by  mak- 
ing sample  condensers  using  each 
type  of  paper  and  checking  them  at 
high  temperatures  and  high  voltages 
to  determine  life  expectancy. 

Correlating  results  of  these  acceler- 
ated life  tests  with  manufacturing 
data  led  to  improved  paper  making 
methods  — paper  manufacturing  ma- 
chines of  new  designs— increased  pro- 
duction of  the  right  kind  of  paper— 
longer-lived  condensers. 


It's  hard  to  hurry 
a  Switchboard 

One  of  the  major  prnhlems  taced  by 
Western  Electric  engineers  in  the  rush 
to  make  telephone  switchboards  ftist 
—to  meet  unprecedented  demands- 
is  the  complexity  of  manufacture  in- 
volved. 

A  recent  study  of  what  it  takes  to 
make  a  certain  much-needed  type  of 
manual  switchboard  installation  con- 
sisting of  ten  operator  positions  will 
give  you  some  idea  of  the  complexity. 
Here  are  the  principal  items  of  appa- 
ratus required:  5,6SO  relays;  19,.S(X) 
jacks;  15,000  lamps  of  various  kinds 
plus  their  lamp  sockets  and  mount- 
ing; 17,000  lamp  caps  of  various  col- 
ors and  designations;  450  mounting 
plates  of  relavs,  condensers  and  resist- 
ances: 5S0  resistances;  550  condens- 
ers; .160  fuses;  691  jack  spaces  and  a 
total  of  1,071,000  conductor  feet  of 
wire  and  cable! 


In  spite  of  this  complexity.  Western 
Electric  is  speeding  switchboards  on 
their  way.  Production  in  1946  of 
manual  switchboards  is  expected  to 

break  a  record  of  16  years'  standing. 


Problem  for 
Production  Engineers 

Easy."  Not  when  it  means  providing 
machine  capacity  for  welding  a  bil- 
lion precious  metal  contacts  per  year 
—  fii'f  times  the  previous  maximum 
production  rate!  Ibis  problem  was 
one  of  the  most  critical  faced  by 
Western  Electric  engineers  in  meet- 
ing tremendously  increased  demands 
for  telephone  equipment. 

A  pair  of  these  contacts  is  required 
at  every  point  in  telephone  circints 
where  current  is  interrupted  in  switch- 
ing. They  minimize  "noise"  in  your 
telephone  receiver.  They're  made  of 
bi-metal  tape— the  contact  surface  is 
paper-thin  precious  metal,  usually 
palladium.  The  balance  is  less  expen- 
sive metal  such  as  nickel. 

By  providing  recently  developed 
electronic  control  equipment  and 
making  mechanical  improvements  in 
the  precision  welding  machines  — 
which  must  cut  off  small  pieces  of 
tape,  accurately  position  them  on 
telephone  apparatus  parts  and  weld 
them  .securely— the  engineers  pushed 
operating  speeds  to  a  new  high. 

Result:  only  about  two-thirds  as 
many  hard-to-get  new  welding  ma- 
chines were  needed  —  a  half-million 
dollars  were  saved  —  and  welds  of 
higher  quality  are  being  produced  at 
the  rate  of  a  billion  a  vear! 


Manufacturing  telephone  and  radio  apparatus  for  the  Hell  System  is  H'eslern  F.lectric's  primary  joh.  It  calls 
for  engineers  of  many  kinds  —  electrical,  mechanical,  industrial,  chemical,  metallurgical  —  who  devise 
and  improve  machines  and  processes  for  large  scale  production  of  highest  quality  communications  equipment. 

Western  Electric 
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ENGINEERING  SOCIETIES  .  .  . 

iiulircctly  with  ajiiiciiltiiral  cngiiR-fiiiin 
and  an-  the ri- fore,  abli-  to  present  a  more 
accurate  picture  of  the  licM. 

At  the  hist  meeting,  Mr.  j.  A-  W'chcr 
was  chosen  as  the  faciilt\  ail\iser  toi' 
the  society.  Professor  Kaucett  of  the 
E.E.  department  addressed  the  meetinj"; 
on  the  subject,  "Power  Transmission 
to  Rmal  Areas  and  the  Many  Prob- 
lems huolved."  At  the  conclusion  nl 
the  talk.  Professor  Kaucett  answercil 
questions   from   the  members. 

Among;  the  forthcoming  acti\itiis 
planned  for  the  u;roup  are  a  member- 
ship drive,  the  operation  of  a  lunchstand 
duritig  Farm  and  Home  Week,  the  na- 
tional convention  of  the  .A. S.A.I...  a 
banquet  ami  a  picnic. 

S.H..\.(1S. 

The  student  branch  of  the  American 
Ceramic  Society  is  enjoying  a  boom  year 
with  the  prospect  of  even  bigger  years 
ahead.  Where  a  year  ago  we  had  an 
attendance  averaging  U)  or  13  members, 
today  the  average  attendance  is  4(1  to 
50.  Such  social  functions  as  the  annual 
pig  roast  (revived  in  1946)  and  an  an- 
nual dance,  both  wartime  casualrie^, 
show   strong  signs  of   regeneration. 

.\t  tlie  ( )ctober  meeting.  Professor 
15ennett  of  the  army  air  forces  research 
staff  gave  a  talk  on  some  of  his  research 
problems  and  on  the  roles  which  ceramic 
materials  are  playing  in  the  air  toda\  — 
chierty  in  jet  and  rocket  propelled  air- 
craft. 

.-\lso  at  the  October  meeting,  officers 
were  elected  for  tile  coming  year.  Those 
elected   ,ire: 

Roger    Westlake Prcsidml 

jack  Peterson Vice  Prcs'uUnI 

.Mack   .Manpin Trcmiin  r 

Walt   Stuenkel  Sccrrtury 

At  the  November  meeting  which  was 
open  to  the  public,  I'rofessor  Turner  of 
the  University  of  Sheffield,  England, 
gave  a  very  interesting  talk  on  "Mod- 
ern Decorative  (ilass."  Prof.  W.  E.  S. 
Turner,  O.H.E.,  D.Sc,  F.Inst.  P., 
F.R.S.,  F.S.Ci.'F.,  is  a  visiting  professor 
at  the  University  this  year. 

Scheduled  for  future  meetings  are 
movies,  talks  by  men  from  the  chem- 
istry department  and  natural  history  de- 
partment, and,  of  course,  our  aiuiual 
pig  roast. 

MU  S.\N 

The  start  of  the  fall  of  \'^4b  svmou-r 
found  Mu  San  Society  embarked  on  a 
program  to  rally  all  students  interesteil 
in  municipal  and  sanitary  engineering 
into  one  group,  and  to  promote  stimu- 
lating educational  and  professional  gath- 
erings. The  first  meeting  held  was  pure- 
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l\  i)r>^.ini/arliinal  and  the  pl,-m>  tor  tlu 
semester  were  developed.  At  the  second 
gathering,  Mr.  Wesley  of  the  S,nii</, 
I  forks  Joiirniil.  delivered  a  talk  on 
"The  Problems  of  Industrial  Waste 
Disposal."  'I'he  thin!  get-together  was 
de\()teil  to  the  initiation  of  12  new 
members.  At  the  fourth  convening,  two 
films  were  shown  dealing  with  water 
purification.  Anticipated  plans  call  lor 
many  additional  interesting,  social  and 
educational  meetings. 

The  purpose  of  Mu  San  is  to  give 
undergraduates  and  graduates  interested 
in  municipal  and  sanitary  engineering 
the  opportum'ty  to  meet  informally  other 
>t\ulents,  members  of  the  faculty  and 
\isiting  personnel  who  are  engaged  in 
numicipal  and  s  a  n  i  t  a  r  y  engineering 
work.  In  addition,  the  society  attempts 
to  further  the  welfare  of  students  en- 
rolled at  the  University  by  giving  them 
the  opportiuiity  to  discuss  problems 
which  rlu-\  are  likeh  to  meet  in  the 
lieKi. 

■Phe  club  officers  for  this  term  are 
|()hn  Unx,  president;  Lois  Hall,  vice 
president;  Robert  Daigh,  secretary- 
treasuirr,  and  Professor  Babbitt,  faculty 
ad\  iser. 

MINERAL  INDUSTRIES 
SOCIETY 

'Fhe  Mineral  Industries  Society  of 
the  University  of  Illinois,  a  student 
affiliated  chapter  of  the  .American  Insti- 
tute of  Mining  and  Metallurgy,  was 
reorganized  April  10,  PH6,  after  sev- 
eral \ears  of  forced  inacti\ity  due  to 
the  war. 

The  first  meeting  of  the  current  se- 
mester was  held  October  14.  The  fol- 
lowing  officers   were   elected: 

|im   Hechtold  President 

v..  J.  Sluetz I'uv  Pnsuhiit 

.M.   O'Donnell  Secretary 

Paid    Krogdahl  Treasurer 

Mr.  Ricketts  was  reappointed  facultx' 
acKiser.  'Fhe  following  committee  chair- 
men  were  appointed  : 

L.    .\.  Wall Program 

William  Herkey Meiiihershlp 

W.   Jonsson... Piihlieity 

.At  the  Xovember  I  _'  meeting,  .Mr. 
R.  H.  Adam  of  the  Chilean  E\|iloiation 
Compan\-  ga\e  a  very  interesting  and 
informative  talk  on  "Copper  Mining  in 
Chile."  He  illustrated  his  talk  by  a 
technicolor  movie  of  .ictual  mining,  ore 
dressing  and  metal  recovery  practices  at 
Chuquicamata,  Chile. 


"That's   a   pretty   dress   you're   wear- 
g. 

"Yes,  I  oid\   wear  it  to  teas." 
"Whom?"  ■ 


Trallii  roiiiinilli'e 

ol'  tlK*  A.  S.  i\  K. 

At  the  second  in  e  e  t  i  n  g  of  the 
A.S.C.E.,  II  members  organized  under 
the  capable  leadership  of  .Marvin  Salis- 
biiry  to  see  if  they  could  offer  any 
solution  to  the  many  traffic  problems 
on  campus.  This  committee  has  neither 
the  funds  nor  the  authority  to  actually 
solve  these  problems.  Its  activities  are 
confined  to  investigating  the  situations, 
deciding  upon  the  most  economical  solu- 
tion and  making  recommendations  to 
the  proper  authorities.  These  students 
are  merely  trying  to  get  some  practical 
experience  in  traffic  engineering  by  of- 
fering what  they  consider  good  solutions 
to  the  traffic  problems. 

The  first  report  was  submitted  to 
Dean  Enger  on  November  18,  1946.  In 
this  report,  the  purpose  of  the  commit- 
tee was  explained,  and  a  recommenda- 
tion was  made  urging  the  L  niversity 
to  transform  the  old  right-of-way  of  the 
Illinois  Terminal  into  a  parking  area. 
Some  of  that  area  was  already  being 
used  for  parking,  but  the  capacity  could 
be  increased  to  300  cars  if  the  rubbish, 
and  old  ties  and  tracks  were  removed. 
By  clearing  this  area,  parking  on  Ro- 
mine  street  between  Springfield  avenue 
and  Main  street  could  be  limited  to 
one  side  of  the  street,  parking  needs  of 
visitors  could  be  accommodated,  and  the 
"No  Parking  to  Corner"  distance  could 
be  increased  to  provide  ample  sight  dis- 
tance and  facilitate  turning  onto  or  oft" 
Springfield    avenue. 

The  Daily  Illini  and  the  New.s- 
(iazett  have  cooperated  with  the  com- 
mittee in  their  efforts  to  relieve  the 
traffic  situation  by  running  editorials 
and  articles  calling  attention  to  some 
of  the  traffic  violations  on  campus,  and 
what  shoidd  be  done  to  correct  the 
matter. 

The  motorists  are  not  the  only  of- 
fenders of  traffic  regulations.  Pedes- 
trians and  bicyclists  have  been  doing 
their  share  in  adding  to  the  traff'ic  con- 
gestion. Recommendations  on  some  of 
these  problems  will  be  made  at  the 
future  meetings  of  the  committee.  In 
some  of  the.se  problems,  the  source  of 
the  trouble  will  be  the  student  body. 
In  these  cases,  nothing  can  be  done  ex- 
cept to  eidist  the  aid  of  the  newspapers 
in  asking  the  students  to  cooperate  and 
ohe\    the   existing    tr.aft'ic    regulations. 

Members  of  the  committee  are  Mar- 
vin Salisburv,  chairman,  B.  L.  Schmiilt, 
j.  W.  Lyddon,  M.  D.  Moss,  R.  Krug, 
U.  Seiilen,  C.  Newberger,  D.  Causey, 
R.  C.  Buckman,  J.  L'Engle,  T.  L, 
Fhomas. 

THE  TECHNOGRAPH 


Television  cuincru,  rccciiing  tube,  all-clertrunie  receiver  and  radio  relay  ciiiiipnient 
~  are  the  result  of  pioneering  and  researcit  at  RCA  Laboratories. 


Behind  every  big  stride  in  Television-  RCA  Laboratories! 


From  the  scene  of  action— to  your  own  liv- 
ing room— these  RCA  de\  elopments  based 
upon  research  at  RCA  Laboratories  mean 
television  at  its  finest: 

RCA  Image  Orthicon  Camera  sees  what- 
ever the  human  eve  sees,  even  in  the  hght 
of  a  match!  Sports  events  on  cloudv  davs 
or  in  twihght  do  not  fade  because  tliis 
super-sensitive  camera  eliminates  the  need 
for  strong  lighting. 

RCA  Mirror-backed  Kinescope— search- 
light brilliance  for  home  television.  All  the 
lifelike  realism  and  detail  caught  by  the 
RCA  Image  Orthicon  Camera  is  reproduced 
by  this  new  receiving  tube  that  loses  none 
of  the  original  brilliance. 


RC.\  Victor  Television  Receiver— with  the 

new  RCA  exclusive  "Eve  Witness  feature 
that  "locks"  the  picture,  keeps  it  bright, 
clear  — as  steady  as  a  picture  on  the  wall. 

RCA  Radio  Relay  equipment  enables  tele- 
\  ision  stations  to  broadcast  events  taking 
place  far  from  the  studio,  and  eventuallv 
may  link  television  networks.  In  televi- 
sion, as  in  radio,  \'ictrola*  radio-phono- 
graphs, records,  or  tubes,  if  it  bears  the 
name  RCA  or  RC.\  \'ictor,  it  is  one  of  the 
finest  instruments  of  its  kind  science  has 
achie\  ed. 

Radio  Corporation  of  America,  RCA  Building, 
Radio  Citif.  New  York  20  .  .  .  Luiten  to  The 
RCA  Victor  Show,  Sundays,  2:00  P.  M.,  East- 
ern Time,  over  NBC.  *"Viclrola'  T.  M.  Reg.  U.  S.  Pat.  OS. 


RCA  MCTOK  tabic  model  tele- 
vision receiver  with  the  exclusive 
"live  Witness  Picture  Svncliro- 
nizer"  tliat  assures  you  brighter, 
clearer,  steadier  pictures.  It  is  now 
available  in  some  areas— see  your 
local  RCA  Victor  dealer. 


RADIO   CORPORATION  of  AMERICA 
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Nisi  iViir  l<]iii|ilii,viiinil  Friilildiis 


i.tliloi'i  Salt:  Out  of  ihc  rcr/iiirc- 
iittnts  of  the  men  l>ltil(jin<j  Tdii  lictti  Pi 
is  to  ivritc  an  essay  about  some  eiinent 
siihjeet  in  the  enr/ineerin//  field.  litis 
arlie/e  is  one  of  these  Tiiu  lula  Pi  es- 
says. 


W-w  cnjiiiu'crs  h:i\f  chosen  tlu'  stmly 
ot  cnginceriiij;  to  provide  themselves 
with  a  cultural  background.  Engineers 
choose  their  profession  with  the  belief 
tiiat  the\  will  gain  a  useful  tool.  They 
expect  to  use  their  knowledge  in  a  defi- 
nite niaiuier. 

Not  many  engineers  today  need  worry 
about  the  problem  of  employment.  The 
demand  is  greater  than  the  supply  in  all 
fielils  of  engineering.  Tomorrow  may 
be  different.  What  will  be  the  demand 
for  engineers  after  industry  has  returnetl 
to  its  normal  rate  of  production? 

The  prewar  industrial  orgaiu'zation 
determined  the  luimbers  of  engineers  re- 
quired in  various  fields,  such  as  chemi- 
cal, electrical,  civil,  mechanical,  and  oth- 
er engineers.  Changes  were  gradually 
being  made,  as  for  example,  industry 
was  uniting  into  large  corporations  caus- 
ing a  reduction  in  the  number  of  engi- 
neering staff  members.  This  meant  a 
reduction  in  the  luimher  of  en^iinecrs  in 
the  industry. 

The  war  demanded  a  new  iiulustri.d 
set  up  and  engineers  in  large  nundxM> 
were  required  to  plan  the  change  from 
peacetime  to  wartime  production.  Not 
enough  engineers  were  available  in  any 
field  and  the  demand  was  not  met.  The 
reconversioTi  to  peacetime  production 
and  the  great  demand  for  these  products 
are  still  causing  a  need  for  more  engi- 
neers. After  the  reconversion  period 
there  will  be  a  return  to  so-called  nor- 
mal conditions. 

The  reconversion  period  is  one  ot  ui- 
tcnse  activity  in  building  and  the  man- 
ufacture of  machinery.  Farmers,  tor 
instance,  are  buying  farm  machinei\. 
Printii\g  concerns,  which  have  had  to 
wait  to  replace  worn  out  presses  and 
equipment  want  new  machinery.  There 
is  also  a  large  demand  for  specialized 
production  machinery.  Such  eqiu'pnient 
has  a  long  life,  and  once  the  demand  is 
met  there  will  be  a  lag  in  the  industries 
producing  the  equipment.  When  this 
happens,  many  engineers  employed  in 
the  production  of  "heavy  goods"  may 
find  themselves  out  of  work. 

There  is  a  large  market  for  automo- 
biles, refrigerators,  aiul,   to  some  extent. 


airplanes,  but  tlu'se  do  not  last  as  long 
and  the  demand  is  more  nearly  constant. 
These  could  be  called  consiniiers  goods, 
for  which  there  is  a  more  nearly  constant 
niaiket.  However,  the  demand  will  drop 
ofi  somewhat  when  the  majority  of  cus- 
tomers have  their  new  cars  and  refriger- 
ators. New  industries,  like  the  producers 
of  synthetic  rubber,  ha\e  been  born  dur- 
ing the  war.  Others  will  be  created. 
They  all  have  room  for  expansion  into 
peacetime  fields  and,  if  they  find  a  mar- 
ket and  do  not  over  expand,  employ- 
iiicnt  with  them  should  be  more  secure. 

When  the  manufacturing  industries 
have  replaced  old  equipment,  and  ac- 
quired their  new  equipment  and  the 
present  demand  has  been  satisfied,  we 
will  be  back  to  "normal  conditions." 

When  that  happens  the  engineer  still 
at  work  will  be  more  certain  he  will  re- 
main at  work,  though  there  may  he  a 
good  many  unemployed  engineers.  He- 
fore  that  time,  while  industry  is  rebuild- 
ing itself,  there  will  be  more  employ- 
ment, but  less  promise  of  future  security. 
There  is  the  problem  of  flooding  the 
engineering  field  with  "cheap  labor." 
There  were  many  girls  trained  as  engi- 
neering aides  who  want  to  remain  at 
work  now  that  the  war  is  over.  They 
are  doing  work  formerly  assigned  to  en- 
gineers during  their  training  perioii  with 
the  firm.  Accepting  lower  wages,  they 
will   replace  some  engineers. 

The  Army  and  Navy  trained  men  in 
engineering  during  the  war.  Some  of 
the  programs  are  all  potential  engineers. 
Many  have  finished  or  are  finishing  the 
training  they  lacked.  After  reconver- 
sion the  engineering  field  may  be  as 
o\ercrowded  as  the  field  of  law  is  now. 
The  good  engineer  will  always  find 
work,  as  good  men  can  in  any  field,  but 
the  mediocre  or  poor  engineer  may  have 
to  find  work  sfnnewhere  else.  If  the 
field  does  become  overcrowded  engineers 
may  be  able  to  do  a  better  job  as  fore- 
men and  minor  executives  than  the  men 
now  doing  the  work. 

'I'here  have  been  man\  ch.inges  in 
indvistry  since  the  v\\i.\  of  the  war.  The 
m:m  who  chooses  a  job  m  an  uulustr\ 
whose  product  will  ha\e  a  steady  mar- 
ket will  be  more  likely  to  contimie  work- 
ing. Should  there  still  be  a  shortage  of 
engineers  when  the  rebuilding  is  over  he 
would  be  able  to  take  a  job  offering 
more  opportunity,  and  if  the  engineering 
field  is  overcrowded  he  will  be  more 
secure. 


M.E.  BUILDING  .  .  . 

both  heating  and  cooling  arrangements 
together  with  humidifying  and  drying 
systems. 

'The  second  lloor  wdl  contain  a  large 
lecture  room,  which  might  later  be  e\- 
l)anded  to  the  north,  and  a  seminar  room 
for  the  graduate  school.  Offices,  class- 
looms,  ,1  drafting  room,  laboratories  for 
time  and  motion  studies  and  a  calibra- 
tion laboratory  for  naval  use  will  fill 
the  remainder  of  the  floor.  The  upper 
story  will  consist  mainly  of  drafting 
rooms,  there  being  a  total  of  about  1(1 
drafting  rooms  in  the  building.  A  spe- 
cial room  will  be  used  for  the  storage 
and  demonstration  of  models  necessary 
in  conjunction  with  drafting  and  design 
work.  Catalogue  files  and  stores,  to- 
gether with  classrooms,  will  complete 
the  third   Hoor  plans. 

Further  information  of  a  general  na- 
ture follows.  All  departmental  activities 
now  served  in  the  Transportation  build- 
ing will  be  moved  to  the  new  building 
in  order  to  allow  expansion  of  the  aero- 
nautical department  there,  the  present 
shop  laboratories  also  being  destined  at 
present  to  allocation  to  that  department. 
Expansion  of  the  existing  M.  E.  Power 
laboratory  will  be  made  northward  to 
include  the  old  engine  room  of  the  Phys- 
ical Plant  building,  the  additional  space 
being  utilized  for  internal  combustion 
engines  and  pressure  chamber  research 
and  study  laboratories.  The  Physics  Ra- 
diation laboratory  will  remain  at  pres- 
ent, hut  might  later  be  displaced  by 
location  of  a  new  Power  laboratory  back 
of  the  new  i\L  E.  building.  The  new 
building  might  also  be  expanded  to  the 
east  to  include  additional  offices,  class- 
rooms ami  drafting  rooms  when  enroll- 
ment demands  and  the  property  is  ac- 
quired. The  bends  now  in  the  Boneyard 
to  the  north  will  be  straightened  to  give 
added  space  necessary  for  a  driveway 
n\er  it  connecting  a  south  bank  drive- 
way along  the  new  building  to  the  area 
between  the  Transportation  building 
and  the  Mining  laboratory. 

l-"c)i-  information  used  in  this  article 
the  author  is  indebted  to  Prof.  Norman 
A.  Parker,  new  head  of  the  department. 
Profs.  C.  H.  Casberg  and  K.  J.  Trigger 
of  the  departmental  staff,  and  Mr.  C. 
W.  Hullard  of  the  physical  plant  archi- 
tectural staff.  The  entire  plan  is  inti- 
mately associated  with  proposed  changes 
in  the  departmental  curriculum  and  has 
been  uiuler  advisement  for  about  Id 
\eais.  It  can  easily  be  concluded  that 
these  plans  will  make  possible  the  proper 
instruction  of  students,  administrative 
space  now  needed,  and  better  provisions 
for  research  and  developmental  studies. 
The  new  building  promises  to  make  a 
major  contribution  to  both  the  standing 
and  effectiveness  of  the  college  of  en- 
gineering and  the  L  ni\ersit\'  as  well. 
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Horizons    of    Chemistry 

constantly    becicon  .  .  . 


DoM  is  (looply  interested  in  colleges  ami  techiiiial  soliools  and  maintains 
close  ties  with  them.  The  very  nature  of  our  business  makes  this  a  logical 
course  for  us  to  pursue. 

We  are  producers  of  chemicals  essential  to  industry  and  a«n'iculture.  We 
are  developers  of  plastic  materials.  W  e  are  tlie  pioneer  producers  of  maj;- 
nesiuiu,  recovering  this  lightest  of  all  structural  metals  from  ocean  water. 
We  are  developers  of  magnesium  alloys  and  methods  for  their  fabrication. 

To  carrj'  on  this  work,  research  is  a  necessity  and  a  considerable  portion 
of  our  efforts  and  resources  are  devoted  to  it  as  an  undeviating  policy. 

All  these  activities  require  trained  men — scientists  and  technicians — 
chemists  and  chemical  engineers— metallurgists,  biologists,  physicists, 
entomologists.  Dow  emplovs  such  men  in  large  numbers — keeps  an  eve  on 
them  as  they  emerge  from  their  academi<'  training  —  gives  many  of  theni 
special  &clKK)ling  at  the  Dow  plants,  accortling  to  the  jobs  thev  are  slated 
to  do. 

In  peace  as  well  as  in  war.  chemistrv  is  an  essential  occupation  because  it 
deals  with  materials  essential  to  industry  and  to  the  liiallli  of  the  naliiin. 
It    is    a    developing    business    with    horizons    that    ron^IarilK    beckon  —  a 
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/>/)(<•(;/  ()/  its  liilxinitnry  aitlvitirs.  Don- 
rpcentlv  deirloprd  this  dirrct-reading 
spectromrtrr  thai  clrrlnmicidly  measures 
concrntnitinn  of  rjrinrnts  in  allnys — atttn- 
mdticidlv   rnords    analvsps    in   40   seconds. 
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CHEMICALS    INDISPENSABLE 
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ELECTRIC  SHOCK  .  .  . 

luals  and  in  man.  Hooker,  Kouwi'ii- 
hovi-n  and  I-aiifiwortliv  in  their  tests  on 
dojis  found  tliat  a  countershock  of  };ieat- 
er  inagiiitmie  than  the  (ibrillatinfi  sliock 
wouM  often  serve  to  stop  libriUatioii. 
They  suggest  tliat  wliilc  small  oiiients 
serve  to  inhibit  oid\  a  parr  of  the  heart 
resulting  in  (ibrillation,  larger  currents 
have  the  effect  of  causing  complete  in- 
hibition of  the  cardiac  c\cle  and  upon 
removal  of  the  current,  normal  beating 
is  gradually  resumed.  This  conclusion 
is  somewhat  justified  by  a  study  of  Fig. 
1  as  determined  by  King.  In  his  experi- 
ments with  sheep.  King  obser\ed  a  large 
percentage  of  fibrillations  at  a  certain 
critical  current  —  6  amp.  According  to 
this  analysis,  currents  less  than  a  critical 
value  divided  too  small  a  current  to  the 
heart  to  cause  fibrillation  while  larger 
currents  more  often  caused  complete 
cardiac  iidiibition  and  not  fibrillation. 
Countershock  was  found  helpful  onl\  if 
fibrillation  had  continued  for  less  than 
two  minutes.  Cardiac  massage  emplnxcd 
after  two  minutes  was  then  of  bene/it. 
It  is  by  this  means  that  the  human  heart 
has  been  assisted  in  recovery  from  fibril- 
lation. In  the  e\ent  that  countershock 
proved  futile,  carotid  vein  injection  of 
adrenalin  in  salt  solution  was  found  to 
be  more  effective  than  cardiac  message. 
None  of  these  treatments  have  been 
found  sufficiently  reliable  to  be  of  gen- 
eral ser\ice  and  first  aid  to  victims  can 
be  of  material  aid  to  life  in  oiiK  a 
small  number  of  cases. 

Affliction  of  the  central  ner\()us  s\s- 
tem  is  infrequent  as  most  of  the  length 
of  the  system  is  protected  by  the  spinal 
column  and  the  skull.  Recovery  of  ncr\  - 
ous  tissue  from  any  injury  is  slow  and 
incomplete  so  that  disorders  of  the  cen- 
tral nervous  s\stem  are  very  serious,  and 
from  shock  ofteri  fatal.  Lightiniig  pro- 
vides the  major  portion  of  injuries  to 
the  central  nervous  system  from  electric 
cau.ses. 

The  effects  of  alternating  and  direct 
currents  at  any  voltage  are  different. 
Langworthy  and  Kouwenhoven  found 
in  their  tests  jvith  rats  that  direct  cur- 
rent tends  to  be  dangerous  as  a  result 
of  electroKtic  changes  while  a.  c.  causes 
severe  hemorrhage  though  no  electroly- 
sis. The  rat  was  chosen  iti  this  case  for 
study  of  the  central  nervous  s\stem  be- 
cause its  heart  recovers  spontaneously 
from   ventricular   fibrillation. 

The  effect  of  a.  c.  on  the  central 
nervous  system  in  the  rat  is  generally 
to  cause  mitiute  punctures  in  the  wall 
of  the  spinal  cord  and  arteries.  The 
resulting  hemorrhages  of  the  spinal  col- 
umn were  generally  accompanied  b\ 
partial  or  complete  paralysis  of  the  \()1- 
untary  musculature  below  the  point  of 
hemorrhage.  ParaUsis  was  not,  however, 
a  result  of  the  hemorrhage  but  of  actual 
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damage  of  the  ncr\c  cells  .it   that  point. 

Direct  current  effects,  as  h.is  been 
stated,  have  been  observed  to  be  dan- 
gerous due  to  electrolytic  changes.  These 
were  largeh'  the  collection  of  large  vol- 
umes of  gas  in  the  gray  matter  of  the 
cerebral  cortex  and  to  a  lesser  extent 
throughout  the  central  nervous  system. 
Extremely  high  temperatuies  are  pro- 
iluced  in  the  human  brain  upon  lengtlu 
exposure.  Following  prison  electrocu- 
tion, brain  temperatures  as  high  as  145" 
F.  have  been  recorded.  Physical  symp- 
toms of  damage  to  the  nervous  system 
include  incontinence  (inability  to  re- 
str.iin  excretion),  priapism  (permanent 
eii-ction)  ;uid  aspin  xi.i.  These  snnptoms 
were  cjhM'ixeil    in   the    i.it. 

Tests  by  Kouwenhoven  and  Lang- 
worthy  included  shock  from  power  sup- 
plies of  large  and  small  regulation.  Hut 
despite  regulation,  shocks  at  the  same 
open  circuit  \oltage  were  seen  to  result 
in  substantially  the  same  peicentage  of 
hemorrhages  from  a.  c. 

(  )n  the  blood,  the  effect  of  a.  c.  is  said 
to  be  a  hastening  ami  d.  c.  a  delay  in 
the   time   iu-cessar\    tor   coagulation. 

Safe  ('urrents  Determined 

Recently,  work  has  been  done  by 
Dal/.iel  toward  determination  of  safe 
currents  for  the  hiim.in  body.  He  has 
found  that  there  is  no  injurs  to  the 
body  between  the  time  of  contact  and 
the  time  the  subject  is  able  to  break 
the  circuit  by  releasing  his  grasp  of  an 
electrode  in  his  hand.  The  other  elec- 
trode was  held  in  the  other  hand,  by 
the  foot  or  fastened  on  the  iippei'  arm. 
Hy  finding  the  maximum  current  which 
the  average  human  subject  can  break 
by  use  of  the  muscles  affected,  he  has 
plotted  a  number  of  interesting  curves 
relating  these  currents  to  wave  form  and 
fieiiucncy  of  the  applied  voltage.  Fig.  2 
shows  the  effect  of  frequency  on  these 
"let-go"  currents,  as  he  calls  them.  It 
is  of  value  to  note  that  the  maximum 
danger  is  indicated  to  be  around  power 
fre(]ueiicies,  let-go  currents  being  of 
higher  \aliie  on  either  side  of  this  b.iiid. 

In  tests  on  the  etiect  of  \va\e  f(nni 
on  let-go  curient,  Hal/icl  used  ni.iin 
wave  shapes.  It  wa>  touud  that  tor  any 
wave  form,  if  the  reference  ot  the  a.  c. 
wave  was  taken  at  the  d.  c.  component 
atul  the  peak  of  the  a.  c.  measured  in 
the  direction  of  the  maximum  total  cur- 
rent, the  mean  let-go  currents  as  func- 
tions of  their  components  fell  essentiallv 
on  the  s.ime  cur\e.  It  this  lelation  is 
found  b\  other  tests  to  be  gener.illy  true, 
the  relative  danger  of  a  gi\en  wa\e  can 
be  calculated  from  measurements  by 
axerage  and  peak  reading  voltmeters. 
In  tcNts  with  \()ltages  containing  large 
d.  c.  component,  it  w.is  found  tli.it  a 
change  in  the  polarir\  of  the  hand  ch'c- 
trode  from   positis  e  t:i    neg.-iti\e   resulted 


in  .1  12'. J  per  cent  leduction  in  average 
let-go   current. 

In  conclusion,  the  bodily  effects  of 
electric  shock  as  a  function  of  voltage 
are  different  for  a.  c.  and  d.  c.  of  a 
gi\en  duration.  Alternating  current  al- 
wa.\s  presents  the  possibility  of  ventricu- 
lar fibrillation,  though  at  high  values 
of  current  the  risk  .seems  to  be  less. 
Hemorrhage  and  visual  or  other  hal- 
lucinations may  be  complications  of  elec- 
tric shock.  The  chief  danger  from  d.  c, 
though  .somewhat  from  fibrillation,  ap- 
pears to  be  injur\-  b\  electrolysis,  al- 
though at  low  voltages  this  was  ne\er 
observed  in  the  lat.  Fxcept  for  fibrilla- 
tion, the  injury  from  shock  is  nearh 
proportional  to  the  duration  of  the  con- 
tact. Once  started,  fibrillation  of  the 
\eiitricles  is  usually  not  accompanied  h\ 
other  damage,  but  is  fatal  in  itself.  The 
liklihood  of  fibrillation  from  shock  in- 
creases greatly  as  the  duration  of  a 
shock  is  increased. 

The  work  of  Dalziel  appears  signifi- 
cant in  view  of  the  apparenth'  small 
error.  Determination  of  "safe"  currents 
for  the  human  body  would  be  of  \alue 
in  setting  limits  of  voltages  which 
should  be  accessible  to  accidental  lui- 
maii  contact. 
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And  then  there  was  the  young  boy 
who  shot  both  his  parents  and  killed 
them  and  then  pleaded  leiiienc\'  on  the 
grounds  that  he  was  an  orphan. 
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"Wisdom    must    be    intuitive    reason    combined    ivith    scientific    knowledge" 

—  AKISTOTLE    (DIALOGUES) 


Why  some  things  get  better  all  the  time 


The  tempting  foods  spread  before  the  family  of  to- 
day are  more  nourishing  and  purer  than  ever  before. 

All  the  way  from  farm  to  table,  modern  nieaiis  uf 
food jircscnalion  protect  foods  against  damaging  molds, 
bacteria,  insects — against  loss  of  nutrients. 

Chemical  refrigerants  preserve  meat . . .  nitrogen  gas 
safeguards  the  j)urity  of  canned  foods 
.  .  .  ethylene  oxide  and  "dry  ice"  pro- 
tect ^^  heat  before  it  is  milled  . . .  stain- 
less steel  tanks  prevent  contamination 
of  foods  and  beverages . . .  and  plastics 
line  many  food  containers. 

Food  preservation  has  become  an  iii<lii>lrial  s<  icnce 
—  and  well  illustrates  the  fact  that  uliiii  man  has 
better  materials  he  can  do  better  things. 


Producinii  hetler  tiiateriuls  for  the  use  of  industry  and 
the  benefit  of  miinkind  is  the  norh  of  UiMOiW  C  IRIUDi:. 

]>asic  know  ledge  and  persistent  research  are  required, 
particularly  in  the  fields  of  science  and  engineering. 
\\  orking  with  extremes  of  heat  and  cold,  and  with 
vacuums  and  great  pressures.  Units  of  LCC  now  sepa- 
rate or  combine  nearly  one-half  of  the  many  elements 
f)f  the  earth. 

Union  Carbide 

V-/    AM)     CARBON     CORPORATION 
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30  East  12iid  .Slrocl  New  'i.irk  17,  N.  Y. 

I'nxlucls  of  Ditisiotis  and  I  nils  inclu<l<'  - 

ALLOCS    AND   METALS  •  CHEMICALS  •  PLASTICS 

ELECTRODES.  CARBON'S.  AND  B.iTTERIES 

INDUSTRIAL    CASES    AND   CARBIDE 


SYNTHETIC  RUBBER  .  .  . 

The  "S.  4"  iiibbiT  ifquiirs  less  heat 
softening  than  other  (lerman  synthetic 
rubbers  since  chemicals  generall)  used  in 
the  American  rubber  manutacturinji 
inetlioils  are  enipIo\eci.  The  approach  is 
different.  The  resultant  product  is 
harder  and  tougher  than  the  American 
rubber  \et  comparati\el\  simple  to  pro- 
cess. 

Plants  visited  b\  the  team  ol  I'rot. 
Marvel,  Fjis.  Kdward  R.  Wiedieing,  jr.. 
Naval  research  iaborator)  ;  Albert  M. 
Clifford,  (joodyear  comparn  :  Jolui  \. 
Street,  Firestone  Tire  Co.;  Harlan  1,. 
Trumbull,  (loodrich  Rubber  Co.,  and 
( leorge  R.  Vila,  I  .  S.  Rubber  conipain', 
were  throughout  the  whole  (lermany. 
They  visited  the  factories  of  the  I.  (i. 
Farben  industry  and  inter\  iewed  chem- 
ists at  Ludwigshafen,  I,everku>en,  Huls. 
and   Nordhaven. 

Prof.  Marvel  said  that  wartime  s\n- 
thetic  rubber  research  in  (Jermany  cen- 
tered on  problems  different  from  those 
in  America.  (German  chemists  centered 
their  research  on  ply  separation,  new- 
ways  of  making  layers  of  rubber  in  a 
tire  stick  together,  whereas  American  re- 
search experts  concentrated  on  heat 
build-up  in  tires.  The  (lermans.  Prof. 
Marvel  said,  did  not  use  chemicals  to 
soften    rubher>    during    processing    but 


used  heat,  .'\mericans  used  chemicals  to 
make  the  product  softer  and  easier  to 
work  with.  Amazingly  enough,  the  tech- 
niques of  laboratory  testing  differed  little 
in  Cierman\   from  those  used  here. 

Of  greatest  interest  to  .Americans  is 
the  fact  that  the  research  produced  a  tire 
which  could  last  5(),(H»(1  miles  of  high 
speed  driving,  but  it  is  emphasized  that 
the  heat  generated  at  speeds  of  75  miles 
.111  hour  on  hot  pavement  causes  rapid 
<leterioration  of  the  rubber.  The  new- 
product,  though,  showed  an  added  re- 
sistance to  heat  ileterioration.  Prof. 
Marvel  said  that  he  belie\ed  that  in  a 
short  time  synthetic  rubber  will  be  well 
superior  to  the  natural  rubber  product 
so  that  American  industry  will  find  its 
supply  of  rubber  at  home  rather  than 
abroad  where  war  will  again  cut  off  for- 
eign rubber  sources. 

Shortly  after  the  labor.itory  was  estab- 
lished in  December,  1442,  it  was  af- 
firmeil  that  the  first  purpose  would  be 
to  improve  the  existing  formulae  for 
synthetic  rubber  and  to  make  a  thorough 
review  of  all  known  processes  of  prepa- 
ration. Plant  operation  would  be  im- 
proved by  this  review  of  rubber  chem- 
istry and  the  facts  on  quality  of  ingredi- 
ents and  control  of  processes  made 
known  to  American  industry.  Second 
year  research  centered   its  attention  on 


means  of  producing  straight,  chain-like 
molecides  making  up  good  rubber.  Not 
until  the  third  year  did  chemists  empha- 
size development  and  study  of  l^e\^^  kinds 
of   rubber. 

The  result  nt  the  stu(l\  ot  impurities 
was  that  new  standards  of  purity  of  raw 
materials  were  established  and  plant  op- 
eration was  improved  and  new  and 
better  rubber  produced. 

University  Revises  Technique 

University  of  Illinois  chemists  recom- 
mended that  soaps  used  in  rubber  manu- 
facture be  revised.  Stud\'  showed  that 
variations  in  the  quality  of  rubber  re- 
sulted from  the  variation  in  the  quality 
of  .soap  used  in  its  manufacture.  Only 
high  grade  soaps  from  edible  oils  were 
used.  The  University's  recommendations 
were  followed  by  the  other  university 
laboratories  involved  in  the  research 
work.  The  use  of  certain  oils  in  soap 
making  led  to  a  uniform  rubber  product 
and  to  the  use  of  less  costly  and  more 
easily  obtainable  oils,  such  as  fish  oils  in 
the  manufacture  of  rubber. 

Another  problem  confronting  the  sci- 
entists was  the  "modifier"  which  makes 
svnthetic  rubber  workable  in  tire  making 
operations.  Before  University  chemists 
studied  the  chemical,  no  one  was  certain 
(Continued  on  Page  26) 
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7He  AtAKCff   o^   se/e/vce 
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EATING  A  PIECE  OF  METAL 
BY  OPEN  FLAME,  BLOW-TORCH 
OR  FURNACE  IS  RELATIVEUV  SLOW- 
APT  TO  LEAVE  SCALE,.. ire  HARD TD 
HEAT  ONE  SPECIFIC  AREA  WITHOUT  HFATINS  THE  WHOLE  PIECE. 


PRODUCTION  MEN  REALI2EP  HEAT-TREATINS  OPERATIONS 
SUCH  AS  FORGING,  PRECISION  BRAZING  AND  SURFACE 
HARDEMINCS  COULD  BE  STEPPED  WAV  UP  IF  A  FASTER 
METHOD  OF  HEATIN6  COULD  BE  FOUND. ..  ONE  WHICH 
WOULD  CONCENTRATE  THE  HEAT  AT  PRE-SELECTED  AREAS,' 


^H 


If  AT  By  INDUCTION)  seemed 

LIKE  THE  ANSIA/ER.    SCIEMCE  HAD  ALREADY 
DISCOVERED  THAT  METALS  HEAT  RAPIDLY 
WHEN  INTRODUCED  INTD  A  HIGH   FREQUENCY, 
HIGH  PENSITV  MAGNBTIC    FIELD.' 


Af&l^£LEemP/V/C//E/IT£R  designed  by 

ALLIS-CHALMERS  SCIENTISTS— 
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StMPl£AS 


r\      PLACE   METAL  IN    WORK.  COIL. 
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tR^i^ 


PUSH   GUTTON 

METAL  IS  HOT  IN  SPLIT  SECONDS 


MAZING  PRODUCTION  TOOL  RECTIFIES  ORDINARY  60- 
CYCLE  CURRENT  THEM  STEPS   IT  UP  TO  V50,000  CVCLES. 
A  MAGNETIC  FIELD  OF  HIGH    DENSITY   IS   SET  UP  IN  WORK 
COIL  AND  WHEN  METAL  IS   INTRODUCED  INTO  THIS  FIELD, 
PASSAGE  OF  CURRENT  CAUSES  POWER  LOSSES  WHICH  PRO- 
DUCE HEAT  WITHIN  THE  METAL  WITH  INCREDIBLE  SWIFTNESS. 
Big  BENEFirS:    complete,  selective  CONTROL 
OF  HEAT  PENETRATION . . .  EXACT  UNIFORMITV. . . 
GREATLY    INCREASED   PRODUCTION/ 


ALLIS -CHALMERS  MANUFACTURING  CO. 


trLECTROMIC  Heater  is  one  more  example  of  HOW 
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FINDING  BETTER,  FASTER,  MORE  EFFICIENT  WAYS  OF  HANDLING 
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SYNTHETIC  RUBBER  .  .  . 

as  to  how  rlic  tlu'iimal  timcrioiu'ii.  Now 
the  reactions  arc  clear. 

At  the  present  time  synthetic  rubber 
is  made  in  lar>;e  batches  but  no  contin- 
uous method  tor  the  maruitacture  of 
rubber  has  been  developed.  Research 
experts  arc  do.se  on  the  heels  of  the 
solution  of  this  problem,  thraugh  the 
study  of  catalysts  and  activators  which 
are  now  being  examined.  Solution  of 
this  problem  will  increase  every  rubber 
plant's  capacity  and  leail  to  faster  pro- 
duction of  tires. 

Dehydrogenated  rosin  soap,  an  ingre- 
dient of  s\nthetic,  is  a  current  problem  ; 
it  produces  a  superior  soap  but  the  use 
of  it  slows  production.  Studies  are  be- 
ing made  on  this  problem. 

New  facts  on  the  shape,  size,  and  com- 
position of  rubber  molecules  were  uncov- 
ered in  the  research.  Natural  rubber 
has  an  even  composition  consisting  of 
long,  undivided  chain-like  molecules,  but 
synthetic  rubber  reveals  a  mixtiuc  of  the 
undivided  molecule  chains  and  the  short, 
uneven  chains  which  chemists  tell  us 
branch  out  in  links.  Knowledge  of  the 
composition  of  rubber  provides  a  basis 
for  predicting  the  value  of  new  types 
rubber.  Most  of  the  methods  developed 
under  the  research  workers  headed  by 
Prof.  Laitinen  were  used  to  check  and 


control  rubber  composition  and  are  now 
standard  in  the  synthetic  rubber  indus- 
tries. 

Standardizing  of  metiiods  for  ileter- 
mining  the  quantity  of  anti-nxidaiits 
which  nuist  be  mixeii  into  rubber  to  pre- 
vent cracking  and  ageing  on  exposure  to 
air  were  developed  here.  Storing  of 
tires  for  long  periods  of  time  causes  de- 
terioration of  the  rubber,  which  can  be 
prevented  to  some  degree.  I  niversity 
chemists  showed. 

Two  of  the  I  ni\crsit\  of  Illinois 
alumm'  who  had  leading  roles  in  syn- 
thetic rubber  development  are:  Edwin 
R.  (lillilland,  193U  chemistry  graduate 
who  was  assistant  rubber  director  imder 
Bradley  Dewey  and  in  charge  of  all 
technical  work.  He  piloted  the  wartime 
rubber  program  under  the  Rubber  direc- 
tor's office.  A.  E.  Boss,  who  received  his 
Ph.D.  in  chemistry  from  the  University 
in  l')27,  was  manager  of  development 
section  of  the  (Office  of  Rubber  Reserve 
and  through  whom  all  dex  elopment  work 
passed  after  the  OfHcer  of  Rubber  direc- 
tor was  discontinued. 


HIGHER   TURBINE   EFFICIENCY 

1  lu-  niiidcrn  >tc;ini  tuihme  in  W'lirld 
War  11  developed  six  times  the  total  of 
electric  power  with  only  twice  the 
amount  of  coal  consumed  as  in  World 
War  L 


Iniversily  llcpiTseiiled 

III  .1.  .S'.  f .  K.  Jli'i'tinif 

Three  University  of  Illinois  research 
professors  presented  papers  on  "High- 
way Bridge  Research  Design,  "  before 
the  coLuitry's  oldest  national  engineering 
organization,  the  American  Society  of 
Civil  Engineers,  at  the  '54th  annual 
meeting  which  was  held  in  Hotel  Com- 
modore, New  York,  January  IS-IS. 

They  were  F.  E.  Richart,  Professcn 
of  Engineering  Materials;  N.  ^L  New- 
mark,  Professor  of  Civil  Engineering, 
and  C.  P.  Sie.ss,  Associate  Professor  of 
Theoretical  and  Applied  Mechanics. 
Their  presentations  constituted  the  en- 
tire session  of  the  society's  structiu'al  di- 
vision. 

Professor  Wilber  M.  Wil.son,  Uni- 
versity of  Illinois  civil  engineering  de- 
partment, a  Director  of  the  American 
Society  of  Civil  Engineers,  was  at  this 
meeting.  He  also  attended  the  board  of 
directors  meetings,  which  preceded  the 
meeting  proper. 


FILAMENT  WIRE  POWERFUL 

.A  three-inch  length  of  the  finer-than- 
hair  filament  wire  used  in  electric  lamps 
is  strong  enough  to  hold  20U,U0U  times 
its  own   weight. 
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r    48"    Re-   ] 
frig.      Machine   \ 
operated   continu-    ; 
rfe-^  ously  by  Armour 
t..\     /.,_    .■'5    years. 


very  engineering  student  will  he  interested  in  this  Okonite 

research  publication*  giving  data  in  connection  with  carrying 

greater  emergency  loads  on  power  cables.  Write  for  your  copy 

of  Bulletin  OK-10I7.  The  Okonite  Company,  Passaic,  N.  J. 

•By  R.  J.  Wiseman,  chief  engineer  of  The  Okonite  Co.. 
presented  before  a  joini  meeting  of  the  Missouri  Valley 
Electrical  Association  and  Southwest  District  A.I.E.E. 

OKONITE^ 

INSULATED  WIRES  AND  CABLES     3. 


Large  4'Cyliudcr  Fr 
Compressors  of  today  tc 
SOO-h.p.    Motors. 


So    writes    or 

tomers  in   December,   I860.  Liv-  !i, 

ing    south    of    the    Mason-Dixon  if 

Line,        he        complained        ot  .^ 

"Harrisburg     bills"     that     "We  ;Ij; 

cannot    do    anything    with    that  ;', 

money   here."  '^* 

This    was    seven    years    after  ;.;. 

George    Frick    had    established  '!; 

his       steam       engine       business  "■' 

(1853).     The     Company     which  •• 

still    bears    his   name    has   since  ^•". 

d     through     four    wars    and  \ 
many        nationwide        financial 

crises.  ,ij 

In    1882    Frlclt   Company   be-  <'.; 

gan     malting     the    refrigerating  .V 

machinery     which     is     now    the  ..li. 

standard  of  excellence  through-  '«.' 

out    the    world.    Many    of    the  ,?; 

Fricic     compressors     built     forty  g,^ 

or   fifty    years    ago    are   still    in  -'.J 

daily    operation.   One   of   them  'iiy 

has    been    on    the    job    nearly  ^t^ 

60    years.  ,^*J 

That's  the   kind   of  reliability  -J't 
only    FRICK    equipment    gii 
Write   for   literature. 

The     Fru-k      Graduate      Training  ;.Ji 

Course  in  Refrigeration  and  Ait  ^ 

Conditioninn,     now     in     its     SOth  gi, 

year,    :s   op'froved    under   the    CI.  'ii 

BUJ   ,./    Rights.  jS 

Fri(l(Co.,Waynesboro,  Pa.  ^ 
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How  are  we  going 
to  make  it?  •  •  • 


A  pilot  plant  has  yielded  its  result— an 
improved  gasoline,  a  better  motor  oil, 
maybe  a  synthetic  oil,  maybe  one  of 
the  new  chemicals. 

Now  come  the  big  questions.  How 
are  we  going  to  make  it— commercially? 
What  equipment  will  we  need?  What's 
the  best  way  to  design  the  equipment? 
Out  of  what  materials  shall  it  be  made? 

This  is  one  type  of  fascinating  prob- 
lem that  will  be  tackled  and  solved  in 
these  engineering  buildings  which  are 
to  be  constructed  in  our  new  technical 
and  administrative  center  at  Ham- 
mond, Indiana,  near  Chicago.  Mag- 
nificently equipped,  these  buUdings  will 
provide  our  engineers  every  facility  for 
taking  their  essential  part  in  turning 
test  tube  dreams  into  useful  realities. 

Here  will  be  grouped  engineers  fol- 
lowing many  congenial  pursuits;  those 
who  design  our  manufacturing  equip- 
ment, those  responsible  for  our  main- 
tenance, inspection  and  field  engineer- 
ing, and  our  cost  engineering. 

Here,  too,  a  task  force  of  research 
engineers  will  work  in  modern  labora- 
tories. Some  of  the  channels  into  which 


their  explorations  will  lead  are: 

Research  in  engineering  materials,  especially  in  metallurgy;  physical 
testing  of  construction  materials;  theoretical  mechanics;  applied  me- 
chanics, especially  as  it  relates  to  the  underlying  principles  of  engi- 
neering and  the  research  tools  needed  by  other  divisions,  and  also  the 
industrial  aspects  and  possibilities  of  nuclear  energy;  electronic  de- 
velopments; exploratory  engineering  and  estimating  associated  with 
the  development  of  new  processes  and  products. 

These  new  engineering  facilities  will  hum  with  such  activities 
and  others  vitally  important. 

STANDARD    OIL    COMPANY     (INDIANA) 

910     South     Michigan      Avenue 
Chicago     5,     Illinois 
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\('\v  (liiiiiiiH  ill  ^iivv's  M  \\m 


A  ininiatiiri' (KT.iii  in  wliicli  sliips'  siiMi 
rfiiiains  stationary  while  water  is  torii-il 
past  it,  is  lu-lpiiit!;  the  I'.  S.  Navy  un- 
cover new  secrets  of  design  to  improve 
performance  of  its  (ifihting  ships.  Called 
a  circulating  water  channel,  the  latest 
test  unit  of  the  I)a\  id  \V'.  Ta)  lor  Model 
Basin,  Washington,  I).  C,  sends  7^0.- 
()()()  gallons  of  water  coursing  tlirough 
an  upright  circular  aqueduct  and  ilrives 
it  against  ships'  gear  or  scaled  ship  mod- 
els in  a  reverse  simulation  of  real  equip- 
ment plowing  its  way  through  the  ocean. 

Two  huge  motors  furnish  the  power 
t(i  circulate  J.SDO  tons  of  w;itiT  in  the 
channel  at  speeds  as  high  as  !_'  miles 
per  hour.  Surface  water  is  kept  Hat  to 
permit  visibility  of  uruler-currents,  and 
naval  engineers  can  watch  turbulence 
from  beneath  or  from  either  side  through 
plate  glass.  Through  the  glass,  the 
water's  push  against  objects  can  be  pho- 
tographed, either  with  still  camer.i  cir  a 
movie  camera. 

"Many  observations  h,i\e  been  made 
in  the  past,  by  various  methods,  ot  the 
direction  of  How  of  water  along  the  sui- 
face  of  a  ship's  model,"  declared  Capt. 
Harold  K.  Saunders,  U.  S.  N.,  technical 
director    of    the   Tavlor    Model    Basin. 


"Hut  research  ni  the  H(]W  in  and  around 
the  boundaiy  la\ei-,  a\\a\  troni  the  sur- 
face of  models,  has  by  no  means  kept 
pace  with  the  need  for  more  precise 
knowledge  as  to  the  behavior  of  water  at 
\ar\ing  distances  below  the  surface. 

"With  faith  in  the  outcome,  and  on 
the  basis  of  an  entirely  fresh  and  un- 
prejudiced start,  we  at  the  Taylor  Mod- 
el Basin  believed  that  previous  difHculties 
with  circulating  water  channels  could  be 
eliminated.  This  we  set  out  to  do. 
Tests  at  the  now-completed  channel  have 
borne  out  our  contentions,  and  much 
more  helpfid  research  can  be  carried 
out." 

The  circulating  \\'ater  channel  re- 
sembles a  rectangidar  shaped  letter  "( )" 
in  the  upright  position.  The  upper  hori- 
zontal element  is  open  at  the  top  to  pro- 
vide the  test  channel  while  the  two 
\ei  tical  elements  and  the  lower  horizon- 
t.il  member  are  completely  enclosed  to 
make  possible  circulation  of  water.  In 
operation  water  is  forced  down  one  ver- 
tical element  of  the  "(),"  across  the  bot- 
tom horizontal  member,  up  the  other 
vertical  element  and  then  through  the 
test  channel. 

To  turn  the  water  smoothly  at  cor- 


nels, \anes  h;i\e  been  inserted  to  guide 
it  in  an  arc  rather  than  letting  it  make 
.1  right  angle  turn  which  would  distvnb 
■  uul  slacken  its  rate  of  How.  As  the  water 
airises  at  the  test  chamiel  its  surface  is 
smoothed  out.  Flowing  swiftly,  but 
smoothly,  the  water  then  passes  the  ship 
gear  tied  in  the  channel  while  engineers, 
ob.serving  through  the  windows,  can 
study  the  action  of  the  water  as  it  flows 
past  the  object  being  tested  and  pho- 
tographers can  record  the  action  for 
future  study. 

.Moving  the  2,<S()()  tons  of  water  in  the 
circuitous  route  at  the  rate  of  12-niile 
per-hour  speed  requires  two  1,000  horse- 
power motors,  the  shafts  of  which  are 
direct!)  connected  with  huge  impeller 
pumps.  For  short  periods  each  motor 
can  develop  as  much  as  1730  hp.  The 
giant  blades  of  the  pumps,  situated  in 
one  of  the  vertical  shafts  of  the  water 
tunnel,  force  water  in  a  continuous, 
steady  How  around  the  3H,^  feet  of  the 
oval. 

To  get  different  rates  of  speed  of  the 
water  in  the  test  channel,  the  huge  im- 
peller pumps  were  fitted  with  variable- 
pitch  blades.  Hollow  shafts  were  built 
into  the  motors  and  inside  those  shafts, 
hydraulic  equipment  to  operate  the  vari- 
able-pitch impellers  was  placed.  In  this 
manner  the  inertia  of  the  great  mass  of 
(Continued  on  Page  30) 
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Du  Pont  Digest 

Items  of  Interest  to  Students  of  Chemistry,  Engineering,  Physics,  and  Biology 


High-Pressure  Synthesis  Opens  New  Chemical  Fields 


A  Challenge  to  Research  Men 
and  Engineers 

The  use  of  techniques  involving  pres- 
sures up  to  and  above  1,000  atmospheres 
(15,000  lbs.  per  sq.  in.)  has  had  a  tre- 
mendous influence  on  chemical  manu- 
facture in  the  past  twenty-five  years. 

The  availability  of  unlimited  quanti- 
ties of  nitrates  via  ammonia  from  nitro- 
gen of  the  air  by  high  pressure  synthesis 
has  greatly  affected  chemical  economics 
as  well  as  agriculture. 

The  plastics  industry,  too,  has  bene- 
fited greatly  by  the  reduction  in  price 
of  urea  from  about  80p  lb.  to  less  than 
4c,  and  methanol  (to  give  formalde- 
hvde)  from  $1.25  gal.  to  less  than  2bi. 

High  pressure  syntheses  have  also  par- 
ticipated  in  a  major  way  in  the  devel- 
opment of  entirely  new  products  such 
as  nylon  and  polythene.  In  fact,  starting 
from  coal,  air  and  water,  Du  Pont  now 
makes  over  120  widely  used  products. 

In  addition  to  improving  the  existing 
processes  of  manufacturing  ammonia, 
methanol,  higher  alcohols,  urea  and 
other  important  chemicals,  Du  Pont 
organic  and  physical  chemists,  chemi- 
cal, mechanical  and  metallurgical  engi- 
neers have  discovered  and  developed 
high  pressure  .syntheses  for  the  follow- 
ing: ethylene  glycol;  hexamethyleno 
diamine;  acetic,  propionic  and  hydroxy- 
acetic  acids;  methyl  formate;  Ce-,  C,o- 
andC, 2- alcohols;  and  numerous  others. 

Advantages  and  Problems 

The  use  of  high  pressures  offers  numer- 
ous advantages  familiar  to  technical 
students,  such  as:  (1)  forcing  an  equi- 
librium in  the  direction  of  a  volume  de- 
crease, (2)  overcoming  the  reversing 
effect  of  high  temperatures  in  exother- 
mic reactions,  (3)  increasing  reaction 
and  through-put  rates  and  (4)  provid- 
ing, in  some  ca.ses,  a  liquid  phase  which 
might  not  otherwise  be  present. 

The  synthesis  of  urea  from  carbon 
dioxide  and  ammonia  is  a  good  illus- 
tration of  some  of  these  principles: 


CO2  -i-  2NH3 


CO(NH2i2  +  H2O 


With  three  moles  of  reactanf  s  and  only 
two  of  resultants,  increase  of  pressure 
gives  an  expected  increase  in  conversion . 


A  Battery  of  Hyper  Compressors  Used  to  Bring  Gases  up  to  700-900 
Atmospheres   Pressure   in   the  Ammonia  and  Methanol  Syntheses. 


At  the  same  time,  the  gaseous  reactants 
are  forced  into  the  liquid  phase  to  give 
higher  concentrations  and  again  better 
conversion.  The  reaction  rate  and  there- 
fore the  rate  of  passage  through  the  re- 
action chamber  are  both  increa.sed  by 
increasing  the  temperature  under  high 
pressure  conditions.  There  are  other 
equilibrium  considerations  that  affect 
the  industrial  production  of  urea,  but 
they  are  too  lengthy  to  discuss  here. 

Along  with  its  advantages,  the  use  of 
hic;h  pressure  gives  rise  to  problems  that 
often  severely  tax  the  abilities  of  engi- 
neers and  chemists.  For  example,  (1) 
difficulties  of  design  of  packing  glands, 
valves,  connecting  rods,  closures,  etc., 
increase  rapidly  with  increased  pres- 
sure, (2)  extraordinary  corrosion  prob- 
lems arise  in  which  even  stainle.«s  steels 
are  attacked  and  cannot  be  used,  i3i 
ordinary  steels  are  permeable  to  hydro- 
gen at  higher  pressures  and  tempera- 
tures. These  are  but  a  few  illustrations 
of  the  challenge  that  high  pressure 
studies  present  to  the  technical  man 
and  particularly  to  the  metallurgical 
and  mechanical  engineer. 

High  pressure  synthesis  has  now  be- 
come a  separate  field  of  industrial  chem- 
istry with  an  apparently  limitless  future. 


Questions  College  Men  ask 
about  working  with  Du  Pont 

What  kind  of  a  technical 
organization  does  Du  Pont  have? 

There  are  ten  manufacturing  depart- 
ments in  Du  Pont,  each  operating  as  a 
separate  organization  and  each  with  its 
own  research  and  engineering  stalT.  In 
addition,  there  is  a  central  chemical  i\e- 
partment  and  a  central  engineering  de- 
partment. Consequently  there  is  a  wide 
variety  of  research  and  engineering  work 
available  to  chemists,  engineers  and 
other  technical  specialists.  For  further 
information  write  for  the  new  booklet 
"The  Du  Pont  Company  and  the  C.il- 
lege  C.raduate,"  2r,21  Nemours  P.ldg., 
Wilmington,  Delaware. 


More  facts  about  Du  Pont — Listen  to  "Cavalcade  of  America,"  Mondays,  8  P.M.  EST,  on  NBC 


"U    U,5,P»T  Of 


BETTER    THINGS    FOR     BETTER    LIVING 
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PROBLEM:  You  are  designing  a  valve  grinding  machine.  You  have  to 
provide  a  drive  for  the  chuck  that  holds  the  valve  stem.  This  chuck 
.Tiust  be  adjustable  in  three  different  directions.  Your  problem  now  is  to 
devise  a  method  of  driving  the  chuck  which  permits  these  adjustments. 

How  would  you  do  it? 

ff!^'     i     '  "'  -     -  - ^: 

THE  SIMPLE  ANSWER:        '   ^^  ^"^  -   ^ 

Use  an  S.S.White  power 
drive  flexible  shaft  to 
■.ransmit  power  to  the 
chuck.  The  shaft  provides 
a  positive,  dependable 
drive  that  permits  free 
movement  of  the  chuck  in 
any  direction. 

V  *<  *  ^hi's  ;5  fiow  one  large  monuloclurer  did  if. 

This  is  just  one  of  hundreds  shafts  provide  a  simple  answer.  That's  why 

of   remote   control    and  every  engineer  should  be  familiar  with 

power  drive  problems  to  the  wide  range  and  scope  of  these  useful 

which   S.S.White   flexible  "Metal  Muscles"*  for  mechanical  bodies. 


WRITE   FOR   BULLETIN   4501  ^^^^ 

It  gives  essential  facts  and  engineering   data  'iiV.V.' 

about  flexible  shafts  and  their  application.  A  " 
copy  is  yours  free  for  the  asking.  Write  today. 


THi  S   S.  WHITt  OtNTAl  MFC    CO.    #OW«#«*i#  *  *m»^a«» 


FOREIGN  STUDENTS  .  .  . 

recommi-iulation  of  faculty  nicinbcMS,  he 
enrolled  in  mechanical  engineering  at 
the  I'niversity  of  Illinois  in  June,  1945. 
Farough  say.s  there  is  a  good  future  in 
flu-  growing  industries  of  Iran.  At  pres- 
ent there  is  a  growing  demand  for  small 
machinery,  farm  implements  and  house- 
hold goods.  After  he  receives  his  degree 
in  194S,  Farough  wants  to  work  in 
some  American  factory  to  gain  practical 
experience.  Then  he  will  return  to  Iran 
and  apply  all  that  he  has  learned  in 
.America  to  niainifacturing  m  a  c  h  i  n  e 
parts. 

After  completing  a  year  in  mechani- 
cal engineering  at  the  Polytechnic  School 
of  the  I'niversity  of  Teheran,  Javid  de- 
cided to  come  to  the  United  States  to 
continue  his  studies.  Upon  his  arrival 
in  February,  1944,  he  enrolled  in  the 
Y!VICA  College  of  Chicago,  where  he 
took  some  scientific  courses.  The  follow^- 
ing  July  he  entered  the  University  of 
Illinois.  By  passing  proficiencies  in  most 
of  his  elective  courses,  he  succeeded  in 
getting  his  B.S.  degree  in  February, 
1946.  Javid  is  now  doing  postgraduate 
work  in  theoretical  and  applied  mechan- 
ics, heating  and  ventilation.  He  will  re- 
ceive his  master's  degree  in  January  and 
then  he  intends  to  work  with  the  Inter- 
national General  Electric  (Graduate 
Engineer  Training  (^roup  before  re- 
turning to  Iran. 

Norbey  had  completed  two  years  of 
engineering  at  the  Polytechnic  School 
at  the  University  of  Teheran  before  the 
fine  reputation  of  the  University  of  Illi- 
nois civil  engineering  department  lured 
him  here  in  June,  1945.  He  will  receive 
his  bachelor's  degree  next  month.  His 
special  interest  is  in  structural  design 
and  he  intends  to  continue  in  this  field 
doing  graduate  work.  There  are  many 
opportunities  for  structural  engineers  in 
Iran's  growing  industries  and  so  Nor- 
bey should  have  no  trouble  in  keeping 
himself  busv  after  his  return  to  Iran. 


-OIPI.C,   10   lAII    «0»h   SI..  NIWTOBK    14.  N.  T.— . 


Ctu  o^  /ttKCtUeCa  A  AAA  ^HtUM^Uat  Stt&tfvUMa 


NAVY  TEST  BASIN  .  . . 

water  could  first  he  att:iched  with  the 
impeller  blades  cutting  through  it  like 
kni\es,  the  pitch  of  the  blades  being 
gradually  increased  to  force  the  water 
along  the  channel  at  greater  speeds. 

A  motor  generator  set,  housed  near 
the  big  motors,  has  a  separate  armature 
for  furnishing  variable-voltage  direct 
current  to  special  de\ices  being  tested  in 
the  channel. 

No  effort  has  been  spared  to  keep  the 
water  in  the  channel  clear  so  that  pho- 
tographic records  of  tests  may  be  com- 
plete. Large  filters  permit  passing  of  all 
the  channel  water  through  sand  once 
each  2  hours.  Special  air  exhausters 
which  carry  off  air  bubbles  that  ma\ 
form  during  the  water's  surge  are  a  part 
(it  the  ciiuipment. 
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THE  TECHNOGRAPH 


World's  largest  rotary  furnace 


AT 


The  Timken  Roller  Bearing  Company  plant 

CANTON,  OHIO 

'bi'oves  gdatoiafeility  of  GAS 


An  outstanding  example  of  adaptability  of  Gas  and  Gas 
equipment  in  successfully  solving  any  industrial  heating 
problem  is  seen  in  the  world's  largest  rotary  furnace 
used  to  heat  alloy  steel  billets  for  piercing  into  seamless 
steel  tubing  at  the  Canton,  Ohio  plant  of  The  Timken 
Roller  Bearing  Company. 

Here,  equipment  engineers  were  called  upon  to  build 
a  furnace  for  heating  round  billets  up  to  10"  in  diameter 
and  12'  in  length,  which  would  do  the  job  more  eco- 
nomically than  existing  equipment. 

The  result  is  this  Gas  giant  with  2100  sq.  ft.  of  hearth 
area  and  a  capacit}'  of  80,000  lb.  per  hour,  when  heating 


billets  up  to  2250°F.  Speed  of  the  hearth  ranges  from  2 
to  8  hours  per  revolution.  Temperature  control  is  fully 
automatic  and  a  single  operator  can  determine  the  tem- 
perature and  location  of  each  billet  at  any  instant  during 
the  heating  period.  Since  the  start  of  operations,  this 
Gas  furnace  has  saved  an  average  of  2%  in  scale  loss 
alone.  Maintenance  costs  are  at  a  minimum  and  six 
men  per  turn  were  released  for  other  plant  duties. 

Manufacturers  of  Gas-fired  industrial  equipment,  co- 
operating with  Research  Engineers  of  American  Gas 
Association,  have  applied  Gas,  successfully,  to  thou- 
sands of  manufacturing  operations.  The  characteristics 
of  Gas  make  it  the  ideal  fuel  for  industrial  heating  and 
heat-treating. 


AMERICAN  GAS  ASSOCIATION 

420  Lexington  Ave.,  New  York  17,  N.  Y. 


FOR  ALL 
INDUSTRIAL  HEATING 


JANUARY.  1947 
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Amon^:  the  now  tiflds  ot  iTscaicli  tliat 
have  (lf\ clopcii  iluriii^  thi'  war  is  tliat 
scieiicf  callcii  ttMiiminc  anahsis  a  la  cngi- 
lu-erinj;.  Thoujih  primarily  tor  tlu'  prob- 
injj  minds  et  al  of  eiigineiMs,  it  holds 
many  opportunities  for  mathematical 
biophysicists,  biochemists  and  perhaps 
psychologists.  Investigation  is  divided 
into  two  branches,  structural  analysis 
and  sociability  analysis.  The  former 
deals  with  feminine  structure  as  only 
an  engineer  can,  meaning  slide  rules  and 
formulas,  of  course;  the  latter  deals 
with  civil  relations  between  the  sexes. 

No  one  is  certain  as  to  who  actually 
formulated  the  fiuulamental  theories, 
but  those  now  in  research  give  indica- 
tions of  promising  results.  Thus  far, 
f.a.a.e.  has  been  a  highly  theoretical 
subject,  but  A.S.F.E.  (American  Society 
of  Fenuiu'ne  Engineers)  is  hoping  to 
get  beyond  the  experimental  stage  and 
into  practical   application. 

To  give  the  reader  an  ide.i  of  some 
of  the  details  of  research  results,  we 
shall   now  discuss  a  theor)    or  two. 

.A  pioneer  investigator  in  sociability 
analysis,  (icorge  Adams,  a  chemistry 
engineer  late  of  the  University  of  Kan- 
sas, made  a  primary  contribution  in  the 
form  of  Adams'  Theory,  better  known 
as  the  coefficient  of  lipstick  transfer. 
According  to  Adams,  total  lipstick  trans- 
fer is  proportional  to  the  applied  pres- 
sure and  increases  with  the  decreasing 
quality  of  lipstick.  Thus: 

L  =  knp  q 

where    L  =  total  quantity  of  transferred 

lipstick 
k  =  a  constant  (units,  \'know) 
n  =  number  of  osculations 
p  =  pressure  (absolute,  of 

course) 
q  ^=  quality  of  lipstick 

However,  recent  research  ofiers  .1 
new   formula. 


where    L  =  lipsrick   conductivit)' 

K  =  constant    of    gravitation, 
6.667  X   10-8 

k,^^kleenex  number 

k,. ^constant  of  elasticit\-    (lips) 

?  =  willingness  factor 

n  =  number  of  osculations 

ai^ total    area   of    female    lips 
coated  with  lipstick 

di  ^thickness  of  lipstick  coating 

P  =  sum  of  all  partial  pressures 

Tf  =  heat  of   fusion  of  the  lip- 
stick 

q  ^  qualitN   of  lipstick  —  sc.iled 
from    0  to  5 

E,,  T  =  constant  of  molecular 
energy 

(let  out  vour  slide  rule! 

The  effects  of  a  ki,ss  on  you,  that  is 
if  \ou're  doing  the  kissing,  can  be 
summed    up   thus: 


Asctm 


H, 


Th 


L=(Kk,k,. 


,d,P 


qT 


where  E  =  effect  (scaled  trom  0  — 
kissing  Lena  the  H>ena  — 
to  25^ — man!  what's  your 
heat  of  vaporization?) 

A^total  area  of  b()d\   contact 

s  =  your  degree  of  sensiti\  it\ 
(standard  tables  will  soon 
be  axailable) 

c  =  ratio  of   lung  cap.icities 

t  ==  change  in  >our  internal  tem- 
perature (you  first  calculate 
her  thermal  conductivity) 

m^taste  and  smell  factor  (lip- 
stick, perfume ) 

H,  =  distracting  factors 
T^tvpe   of   kiss    (French,    Eng- 
lish,  etc.   0-4) 


h  =  hystersis  constant    (  not   hys-      j 
teria !  —  is    all    your    hemo- 
globin   magnetized    to    \our 
head  ? ) 

To  cud  this  discussi(jn.  1  present 
Adam's  rnm|icfition  luimber.  Suppose 
that  \ou're  earnesth  after  a  damsel. 
What  are  \our  chances  with  the  rest 
of  the  wolf  pack  on  the  same  .scent? 
.Adams  theorized  that  if  n  of  you  are 
chasing  the  girl,  you  have  one  out  of  n 
chances  of  getting  her.  However,  he  also 
calculated  that  the  true  competition 
number  is  modified  by  existing  condi- 
tions. 

N=Hc  nC 

where    \  ^competition  number 

n  =  total  number  of  competitors 
H:=vour    HMOC    rating,    from 

b  to  2 

c^  value  of  \our  car 
C^  average    value    of    competi- 
tors'   cars 
Now  if  you  don't   have  a  jalopy,  the 
fornuila  is  thus: 

N=H    Kin 

Next  time  feminine  analysis  is  ana- 
hzed,  we'll  present  some  example  of 
structural  anahsis.  Meantime,  see  if  you 
can   answer  A.S.F.E.'s  ad. 

WANTED: 

Woman  with  spacious  facilities  to 
take  part  in  growing  enterprise. 


The  professor  (very  absent  miiuled  ) 
applied  to  enlist  in  Uncle  Sam's  arm\'. 
The  .sergeant  behind  the  recruiting  desk 
looked  up  and  scowled.  "From  \our 
record  I  suppose  you  want  a  commis- 
sion !  " 

"Oh,  no,"  countered  the  prof.  "With 
my  eyes  Em  a  very  poor  shot  .so  just  put 
me  on   a  straight  salary.  " 
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THH  TECHNOGR.4PH 


KlJt  u^ 


ecause  Phot(^ 
accurate  to  tll5& 


-.  ,^ 


IT'S  photogiaphy's  "infinite  capacity  for 
taking  pains"  ...  its  ability  to  repro- 
duce crisply,  exactly,  completely  .  .  .  that 
makes  a  picture  like  this  possible. 
And  it's  this  same  capacity  that  makes 
possible  many  ot  the  things  photography 
is  doing  for  business  and  industry.  You 
see  it  at  work  in  . . . 

Recordak  microfilming  .  .  •  repro- 
ducing documents,  records,  and 
papers  of  all  kinds  with  photo- 
graphic accuracy  and  completeness. 
Photo  Layout . . .  transferring  exact 
copies  of  complicated  layouts  and 
drawings  to  metal. 
Photographic  illustration... repro- 
ducing products  exactly,  realisti- 
cally. 

High-speed  movies  . .  .  recording, 
with  split-second  precision,  action 
too  last  for  the  eye  to  follow. 
Photomicrography .  . .  magnifying 
microscopic  areas  with  scientific 
exactness. 

Spectroscopy  . .  •  performing  quali- 
tative and  (puintitative  analyses 
quickly,  precisely. 
Our  booklet,  "Functional  Photography," 
tells  you  about  other  important  things 
photography  is  doing  in  business  and  in- 
dustry because  it  has  this  "infinite  capac- 
ity for  taking  pains."  Write  for  j^our  copy. 
It  is  free. 
EASTMAN  KODAK  COMPANY 
ROCHESTER  4,  N.  Y. 
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GENERAL  ELECTRIC 


FLIGHT  TEST  ENGINEER 

The  Story  of 

CURT  TALBOT 


AFTr-!R  he  came  on  "Test"  with 
-/».  (icneral  Electric  in  1936,  Curt 
lalbot  kept  right  on  studying  elec- 
trJLal  engineering,  this  time  in  the 
company's  general  and  commercial 
courses. 

Between  hours  of  work  and  study  he 
went  out  to  the  Schenectady  airport  to 
practice  flying,  piling  up  500  flying 
hours  and  obtaining  his  commercial 
rating. 

By  taking  lessons  in  both  these 
fields-  and  taking  them  seriously, 
Curt  was,  unknowingly,  giving  him- 
self the  best  possible  preparation  for 
his  present  job  that  of  Manager  of 
the  new  General  Electric  Flight  Test 
Laboratory. 

During  his  first  years  with  the  com- 
pany, Curt  tested  transformers,  motors, 
industrial  control  apparatus.  He  did 
application  engineering  on  paper-mill 
and  printing-press  equipment.  He 
worked  as  a  sales  assistant. 

But  when  the  war  placed  a  heavy 
demand  on  G.  E.  both  for  aircraft 
equipment  and  for  men  who  under- 
stood it,  Curt's  interest  in  flying  was 
remembered.  He  was  assignee  to  work 
on  turbosuperchargers. 

Today,  ten  years  out  of  Illinois, 
Curt  Talbot  manages  a  laboratory 
large  enough  to  house  its  own  fleet  of 
test  planes.  He  supervises  the  testing 
of  jet-propulsion  and  gas-turbine 
engines,  radar  applications,  turbo- 
superchargers,  aircraft  instruments, 
automatic  pilots  and  control  systems. 
And  he  directs  the  use  of  the  "flying 
laboratory"  -a  B-29  especially  equip- 
ped   for    test    flights. 

Next  to  schools  and  the  U.S.  Govern- 
ment, General  Electric  employs 
more  college  engineering  graduates 
than  any  other  organization. 


Curt   helped    pay   his    way   through   the    U, 
Illinois   by   repairing  radios   in  his  spore  time 
He  majored  in  electrical  engineering. 


f  On  Test  with  G.E.,  he  nu.  o.=.y,,cd  to  high- 
voltage  transformers.  He  continued  his  engi- 
neering studies  by  taking  G-E  courses. 


In  his  spare  time  Curt  learned  to  fly.  His 
knowledge  of  engineering  plus  flying  gave 
him  the  opportunity,  in  1 940,  of  joining  the 
Company's  turbosupercharger  program. 


Today  Curt  is  Manager  of  the  G-E  Flight  Test 
Division.  He  directs  the  big  new  G-E  Flight 
Laboratory,  center  of  tests  on  jet-propulsion 
engines,  gas  turbines,  etc. 


GENERAL  O  ELECTRIC 
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Television  totlmj  is  clearer,  sharper,  ami  brighter  — thanks  to  the  improved  kinescope,  or  picture  tithe,  perfected  at  RCA  Luhnratories. 


The  Picture  Tube  that  brought" life"  to  television 


The  screen  on  your  home  television 
table  model  receiver  is  the  face  of  a 
large  picture  tube.  And  the  skater  you 
see  on  the  face  of  the  tube  is  the  iden- 
tical twin  of  the  skater  being  televised. 

Pioneering  and  research  in  RCA 
Laboratories  led  to  the  development  of 
this  tube  which  allows  none  of  the  orig- 
inal realism  to  be  "lost  in  transit."  It 
reproduces  everything  the  television 
camera  sees,  shows  you  every  detail, 
keeps  the  picture  amazingly  lifelike 
and  real. 

An  RCA  \'ictor  television  receiver 
brings  you  all  the  action,  drama  and  ex- 


citement that  you'd  enjoy  if  you  were 
at  the  event  in  person— and  on  top  of 
that  it's  all  brought  to  you  in  the  com- 
fort of  your  own  home  .  . .  you  don't 
have  to  move  from  your  favorite  chair. 
RCA  Laboratories  has  made  pos- 
sible outstanding  advances  in  every 
phase  of  tele\ision.  And  for  television 
at  its  finest,  be  sure  to  select  the  re- 
ceiver bearing  the  most  famous  name  in 
television  today— RCA  Victor. 

Radio  Corporation  of  America,  RCA  Build- 
inn,  Radio  City,  New  York  20.  Listen  to 
the  RCA  Victor  Sliow,  Sundays,  2:00  P.  A/., 
Eastern   Standard   Time,  NBC  Network. 


Continue  your  education 
with  pay  — at  RCA 

C;radiiate  Physicists:  RCA  Victor 
—  une  of  the  world's  foremost 
manufacturers  of  radio  and  elec- 
tronic products  — offers  you  oppor- 
tunity to  gain  valuable,  well- 
rounded  training  and  experience  at 
a  good  salary  with  opportvmities 
tor  advancement.  Here  are  only 
five  of  the  many  projects  that  offer 
unusual  promise: 

Development  of  acoustics  and 
high-fidelity  sound  reproduction 
as  applied  to  radio  and  television. 

Development  of  optical  systems 

Investigation  and  development 
of  high-vacuum  techniques. 

Development  of  microwave 
tubes,  construction  and  operation. 

Basic  development  of  AM  and 
FM  broadcast  transmitters,  R-F  in- 
duction heating,  mobile  communi- 
cations, relay  systems  and  com- 
mercial communication  systems. 
Write  today  to  Natioual  Rccrttiting 
Div.,  RCA  Victor.  Cajnden,  .V.  /. 
Also  many  opportunities  for  Me- 
cbanical.  Chemical,  and  Electrical 
Engineers. 


RADIO   CORPORATION  of  AMERICA 


A    BEARING    QUIZ    FOR    STUDENT    ENGINEERS 


JL/O  you  know  that  over  90%  of  all  modern  bearing  requirements  can  be 
met  adequately  with  the  Timken  Tapered  Roller  Bearing?  That  in  this  one  pre- 
cision mechanism  is  contained  a  multiplicity  of  abilities  which  when  fully  ap- 
preciated and  properly  applied  can  overcome  any  bearing  condition  you  ever 
may  encounter? 

L)0  you  know  that  the  Timken  Roller  Bearing  is  more  than  an  anti-friction 
bearing;  more  than  a  radial  load  bearing?  That  it  is  an  all-load  bearing  —  can 
carry,  all  at  once,  radial  loads,  thrust  loads,  and  any  combination  of  them  with 
full  efficiency  and  certainty? 


JL/O  you  know  that  the  Timken  Bearing  was  introduced  nearly  50  years 
ago  and  has  undergone  constant  engineering  development  and  refinement  ever 
since?  That  the  Timken-developed  process  of  Generated  Unit  Assembly  produces 
true  spherical  (convex-concave)  contact  between  the  large  ends  of  the  rolls  and 
the  rib  or  flange  of  the  cone  thereby  reducing  friction  and  initial  wear  to  a 

minimum;  assuring  correct  alignment  of 
the  rolls  with  respect  to  the  races;  help- 
ing to  distribute  the  loads  evenly  through- 
out the  bearing;  decreasing  operating 
temperatures;  producing  quieter  running; 
and  last,  but  not  least,  assuring  that 
when  the  bearing  is  properly  mounted 
no  further  adjustment  is  required? 

i_)0  you  know  that  the  special  alloy 
steel  from  which  Timken  Bearings  are 
made  was  developed  in  our  own  metal- 
lurgical laboratories  and  is  produced  in 
our  own  steel  plant?  That  the  Timken 
Bearing  is  the  only  bearing  manufactured 
under  one  roof  from  raw  material  to 
finished  product? 

Would  you  like  to  know  more  about 
the  Timken  Bearing,  particularly  how 
it  can  help  you  in  your  engineering 
career?  Write  us.  The  Timken  Roller 
Bearing    Company,    Canton    6,    Ohio. 
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Plastic  Bearings  for 
Research 

I  11  Nfc  what  is  li;ip|u-niiit;  on  tlu' 
inside  ot  a  beariiifi  seems  like  a  fan- 
tastic dream  in  the  minds  of  engineers, 
yet  unique  experiments  with  transpar- 
ent plastic  models  of  nKichine  bearings 
are  revealin<i  important  statistics.  Here- 
tofore only  "mathematical  guesses" 
could  be  made  to  determine  what  hap- 
pens to  bearini:  oil  under  various  ioati- 
ing  conditions. 

The  procedure  now  is  to  color  oil 
with  a  red  pij;ment  and  feed  it  into  the 
bearing  model  to  actually  observe  lubri- 
cation effectiveness.  Whether  the  seals 
work  properly,  oil  passages  are  enabling 
a  proper  flow  of  the  lubricant,  and  the 
relief  points  are  located  correcth'  and 
can  readih  be  seen.  Thus,  much  trial 
and  error  has  been  eliminated  in  the 
design  of  hearings.  Alread\,  through 
this   method,   machines  of   larger   power 


producing  hea\  ier  loads  on  the  hearings 
have  been  made  without  any  increase 
ui  size  or   weight. 

A  transparent  plastic  called  Incite  is 
machined  to  close  tolerances,  just  like 
metal,  to  form  the  models  of  bearings 
and  journals.  During  the  actual  test, 
the  rotating  element  of  the  model  is  op- 
erated by  a  hand  crank  for  slow  speeds 
and  is  motor  driven  for  high  speeds. 

.As  the  red  colored  oil  works  its  way 
through  the  bearing,  engineers  can  see 
whether  the  grooves  which  distribute  the 
oil  are  properly  placed  to  do  a  thorough 
job.  If  these  oil  passages  are  not  in  the 
right  position,  some  areas  will  have  no 
lubrication ;  and  the  bearuig  wdl  not 
be  able   to  cany   ,-i   full    load. 

Surface  Attention 

Rust  and  C(ui()sion  causes  much  an- 
nual loss  on  expo.scd  metal,  and  lost 
metal  means  lost  money.  And  when 
mone\'  is  mvohed,  well — look  out  rust! 


Lucife   machine   bearings   permit   study   of 
lubrication  flow 


The    electron    diffraction    high 
temperature  camera 

The  causes  of  rust  and  corrosion  are 
hidden  in  a  laver  of  atoms  so  minute 
that  6,000,000,000  of  them  would 
weigh  little  tnore  than  an  ounce.  A 
ticklish  problem  (similar  to  the  kind 
you  get  in  M.  L.  14)  is  to  find  out 
what  happens  when  this  invisible  bound- 
ar\'  zone  conies  into  contact  with  air. 
The  problem  has  not  been  solved  (re- 
member M.  E.  14)  yet.  Dr.  Earl  A. 
(lulbransen,  who  is  doing  the  research, 
has  approached  the  study  of  the  problem 
in  a  very  unique  fashion.  His  studies 
are  eventually  aimed  at  providing  ways 
to  produce  better  tin  plate,  cheaper 
st.iinless  steel,  stronger  gas-turbine  blad- 
ing, and  longer-wearing  bearings  for 
engines. 

This  involves  some  very  precise  meas- 
urements which  have  been  made  by:  1, 
the  electron  microscope;  2,  the  elec- 
tronic diffraction  camera;  and  3,  the 
vacuum  microbalance. 

The  electron  microscope,  which  re- 
veals what  the  coating  looks  like,  mag- 
nilies  this  thin  film  50,000  times  by 
means  of  a  high  voltage  beam  of  elec- 
trons which  passes  through  the  sample 
and  is  pulled  outward  by  magnetic 
fields  along  the  sides  of  the  microscope. 
The  magnified  image,  produced  by  two 
successive  spreadings  of  the  beam,  is 
recorded  on  a  strip  of  photographic  film 
in  the   form  of  a  shadowgraph. 

The  electronic  diiiraction  camera,  re- 
\ealing  its  chemical  nature,  again  uses 
(Continued   on   page  38) 


THE  TEGHNOGRAPH 


,What  did  you  do  today? 


If  you  visited  the  waterfront or  watched  a  plane 


3  4 

...  or  turned  on  the  radio or  boarded  a  bus .... 


5  6 

. . .  saw  a  freight  car or  went  to  the  dentist . . . . 

3 


^J^. 


. . .  lighted  a  candle or  bought  a  necktie 


K 


KOPPERS 


you  saw  a  Koppers  product  in  use 


1  •  Wood  piling,  pressure-treated  by  Koppers  to  protect  it  against  marine 

rs.    2.  Koppers  Aeromatic  variable-pitch  propellers.    3.  Koppers 

chemical   ingredients   for  plastic  radio  cabinets.    4.    Koppers  American 

lammered  Piston  Rings.    S.   Wood  for  car  construction,  pressure-treated 

by    Koppers    for    extra-long    life.     6.    Koppers    chemical    ingredients    for 

novocain.   7.    Koppers  candles.   8.    Koppers   chemicals    for  use   in  making 

dyes.   AU  these  are  made  by    Koppers  ...  as  well  as  scores  of  other  useful 

and    familiar   things.    All    bear   the    Koppers   trade-mark   of   quality  .  .  .  the 

symbol  of  a   many-sided  service.   Koppers   Company,  Inc.,  Pittsburgh  19,   Pa. 
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Unmodified  films  of  Dow  Latex  512  are  strong  and  /lig/l/y  e/asf(c. 

Studi-iits  iiiajoriiii;  in  ilii-iiii>liv  will  (iixl  iiiiirli  lo  iiil<'icsl  tlwill 
in  our  iir«  coaliiif;.-  Ialicirat<ii\  »lirn'  Iciliniciaiis  air  (l<'\  cloiiiiif; 
si-iiiiliraiil  ni'«  malrrials  tlir<>iij;li  n-scarch.  Ddh  i,al<'\  512. 
ri'ci-nily  iiitniijiiccil.  is  a  pMiil  cxain|)li'  of  what  goos  on  in  this 
jalxiial"!  y  wliirh  is  an  activity  of  the  Dow  division  devoted  to 
resins,  latices  and  piastirizers. 

Dow  Latex  S12  is  a  roating  material  that  promises  great  nseful- 
ness  in  the  paint,  paper,  textile  and  adhesive  industries.  Its 
principal  fdni  fnrniing  infxrcdiciit  is  hased  on  a  copnlvnicr  of 
styrciic  and  Imlailicnc.  <  In  air-dr\iii^  il  forms  a  rnhhcrv.  pro- 
tecti\c  lilm.  Il  is  coinpalihle  «ith  <<im\  ciitional  coating  materials 

and     possesses    g 1    staiiility     nnder    agitation    and     freezing. 

excellent   pigmenl-hindiiig   cliaraeteristics   and   high   protective 

values. 

Dow  researcli  is  continuous  in  all  divisions  and  there  are  manv 

fields   for  young  technicians   who   are   preparing   for  this   tvpe 

of  work. 

TIIF.  DOW  CHKMICAL  COAIP.ANY  .  MIDLAIND,  MICHIGAN 

Nov,  Yi.rk      •     Uoaloii      •      I'liiliKlclplii.i      •     W»»liin(ilon      •     CIcvcliinil      •      I),lr..il 

Chii-aiio     •     .St.  I...iii»     •     lli>ui>lon     •     San  FrnnciiH-o     •     Lo«  AiKclcs     •     .Scalll.- 

Dnw  Chcniicnl  of  Canada.  Limited,  Toronto.  Ontario 


CHEMICAL   COMMENTS 


Flexible  Heat  for 
Paint  Processing 

I  lixiljlf  luatlng  systems  are  a  necessity  to 
many  paint  and  varnish  firms,  where 
liii^li-tcmperature  processing  requirements 
'.aiy  widely.  In  one  Midwest  finishes 
plant,  where  processing  temperature 
r((|uircmcnts  vary  from  simple  heating  to 
( omple.x  sequences  of  heating  and  cool- 
ing, Dowthcrm,  the  high-temperature, 
low-pressure  heat  transfer  medium  has 
been  installed.  With  this  indirect  heating 
system  they  have  found  that  temperatures 
can  be  adjusted  easily  for  every  specific 
i(  )b.  The  company  uses'a  3,000,000  Btu/hr. 
Oow  therm  vaporizer  for  heating  and 
ail  independent  liquid-phase  Dowtherm 
r\  cic  for  cooling.  .Simple  controls  permit 
the  two  cycles  to  be  coordinated  for  a 
saricty  of  temperature  combinations. 
(Since  installing  the  Dowtherm  system, 
the  company  has  found  that  heating  is 
more  efficient,  processing  more  uniform, 
equipment  is  simpler  and  larger  batches 
can  be  processed  at  a  time.) 

Disinfectants  Produced 
from  Phenol  Derivatives 

Phenol  derivatives  are 
now  being  used  in  the 
manufacture  of  many 
disinfectants.  These 
phenol  products,  pro- 
duced by  Dow,  are 
known  as  Dovvicides.  They  are  noted  for 
their  high  germ  killing  powers  which  are 
largely  retained  in  the  presence  of  organic 
matter.  Other  important  properties: 
excellent  compatibility  with  cresols,  pine 
oils,  soaps,  low  toxicity,  and  absence  of 
color  and  odor.  These  qualities  indicate 
the  wide  adaptability  of  Dowicides  to  the 
afacture  of  bactericides  and  fungicides. 


Mold  in  Foods  Prevented  by 
Dow  Propylene  Glycol 

The  food  industry  is  making  increasing 
use  of  low-cost  Dow  propylene  glycol  to 
keep  many  types  of  eatables  palatable 
and  healthful,  without  risk  of  mold.  .  .  . 
This  is  a  highly  purified  material  of 
pharmaceutical  quality,  free  from  odor 
and  taste.  ...  By  adding  small  quantities 
of  Dow  propylene  glycol,  food  processors 
can  prolong  freshness  in  foods — retain 
full  flavor — and  actually  decrease  danger 
c>r  mildew. 
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CHEMICALS    INDISPENSABLE 
TO   INDUSTRY   AND    AGRICULTURE 
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Typical  of  the  enormous  construction  work  now  in  progress  at 
the  University  is  the  almost-completed  betatron  laboratory  on 
south    campus. 

FRONTISPIECE 

This  resistance  welding  machine  is  shown  as  the  operator  butt- 
flash  welds  a  rotor  ring  for  a  large  generator.  Heated  to  about 
3000  F.,  the  two  ends  of  the  ring  are  slammed  together  by 
remote  levers  to  complete  the  weld.  (Courtesy  of  General 
Electric  company.) 
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Electrical  Researdi  Prooraiii 

by  Dr.  F.  10.  itvniu'tt.  E.E.  Ifi'pt.  ami  .lohn  IHvh.  K.K.  ' l» 


During  the  past  eighteen  months  re- 
search acti\ity  within  the  electrical  en- 
gineering department  has  been  greatK 
increased  as  a  response  to  the  problems 
posed  by  return  to  peacetime  and  the  un- 
precedented demand  for  engineeriiv 
training.  The  need  for  expanded  re- 
search facilities  is  especially  evident  in 
the  graduate  division  where  the  number 
of  students  desiring  ad\anced  work  in 
electrical  engineering  has  increased  by 
more  than  twenty  times. 

The    spirit   and   tradition   of   research 


Dr.  Everitt,  head  of  the  electrical 
engineering  department 

in  electricity  and  magnetism  and  allied 
subjects  has  been  carried  out  in  the  past 
by  such  men  as  Dr.  Tryge  Yensen, 
Professors  J.  T.  Tykociner,  H.  A. 
Hrown,  C  T.  Knipp  and  many  others. 
Dr.  Yensen,  now  with  Westinghouse 
Electric  company  and  who  is  well 
known  for  his  work  on  the  magnetic 
properties  of  iron  and  iron  alloys,  start- 
ed his  research  at  the  Universit\'  of 
Illinois  shortl.\-  after  World  War  1. 
Photographic  and  photoelectric  repro- 
duction of  sound  and  its  direct  applica- 
tion to  the  motion  picture  industry  was 
developed  here  by  Professor  Tykociner. 
This  led  to  the  sound  motion  picture 
which  was  first  demonstrated  at  the 
I  niversity  in  June,  1922,  six  years  be- 
fore it  was  used  commercialh'. 

The  value  of  fundamental  research 
has  long  been  known  to  scientists  and 
has  been  more  generally  appreciated  by 
the  public  during  the  recent  war  years 


Just  recently  a  new  reseaicli 
group  has  been  activated  in  the 
electrical  engineering  department, 
and  in  this  and  subsequent  articles 
the  Technograph  will  present  some 
of  the  research  projects  at  present 
in  progress.  This  first  article  deals 
principally  with  purpose  and  aims 
of  the  group  and  briefly  outlines 
some  of  the  more  important  plans. 


and  those  immediately  preceeding.  The 
phenomenal  effect  of  science  on  the  out- 
come of  the  war,  felt  through  the  in- 
vention and  utilization  of  such  devices 
as  the  atomic  bomb,  radar,  the  proximity 
fuse,  and  jet  propulsion,  exemplifies  the 
immense  harvest  derived  from  the  sci- 
entific principles  already  recognized. 

The  problems  of  the  futLire,  made 
more  complicated  and  immensely  more 
urgent  by  the  destructive  devices  pro- 
duced during  World  War  II,  demand 
solutions  for  which  answers  can  be 
found  only  through  increased  original, 
fundamental  research.  In  a  sense,  we 
have  capitalized  on  the  stockpile  of  re- 
search discoveries  made  during  the  past 
3(t  to  100  years.  We  now  need  to 
replenish  this  stockpile  of  knowledge. 
Nowhere  is  this  more  evident  than  in 
the  field  of  man's  understanding  of  him- 
self and  his  fellow  man.  The  crucial 
lugency  of  the  social  adjustment  prob- 
lems now  facing  mankind  have  forced 
on  all  research  groups  an  ever-widening 
complex  of  fundamental  problems  de- 
manding groLip  efforts  of  scientists  with 
widely  varied  backgrounds  and  traiiu'ng. 

Mankind  sorely  needs  improved,  pre- 
ci.se  knowledge  of  the  functioning  of  the 
human  nervous  system,  and  of  the  inter- 
action between  biological  systems  and 
all  t\pes  of  mechanical,  electrical,  and 
radiation  forces.  A  possible  approach  of- 
fered by  electricil  engineering  for  these 
problems  is  to  provide  improved  elec- 
tronic instrumentation  and  technique  to 
make  possible  increased  accuracy  of 
measurements,  and  thereby  give  a  soimd 
basis  for  theoretical  and  analytical  specu- 
lation. Modern  problems  of  remote  con- 
trol, propag.itioii  of  electromagnetic 
radiation,  production  ,ind  detection  of 
radiation,  production  and  analysis  of 
acoustic  radiation  fields,  and  the  stud\' 
of  high  voltage  generators  and  particle 
accelerators  all  fall,  to  some  extent, 
within  the  scope  of  progressive,  original 


electrical  engineering  research.  The  pres- 
ent research  program  in  the  electrical 
engineering  department  at  the  Univer- 
sit\'  of  Illinois  is  designed  to  provide 
these  regions  of  contact  between  the  sci- 
entist and  the  problems  of  modern  so- 
ciety. 

As  bs-products  of  a  vigorous  research 
lirogram  will  come  increased  stimulation 
of  students  and  faculty  alike  into  meth- 
ods of  original  inquiry;  so  also  will 
come  a  steady  flow  of  research  trained 
scientists   and    research   stimulated    engi- 


Dr.    DeVore,    chairman    of    the 
electrical  research  committee 

neers.  The  experience  of  recent  \cars 
has  shown  conclusively  that  the  men 
most  capable  of  significant  scientific 
and  engineering  contributions  are  those 
with  experience  and  background  in  origi- 
nal inquiry.  The  new  research  effort 
provides  for  the  training  of  such  men. 

In  organization  the  new  laboratory 
provides  a  maximum  of  flexibility  tor 
stimulation  and  production  of  new  ideas 
and  trends  in  research.  A  committee,  re- 
sponsible to  Dr.  William  L.  Everitt, 
the  head  of  the  electrical  engineering 
department,  guides  the  program  of  re- 
search for  the  laboratory.  The  committee 
recommends  projects  and  programs  con- 
sistent with  the  interests  of  its  members, 
who  represent  all  branches  within  the 
department.  The  chairman  of  the  com- 
nu'ttee  is  Dr.  Llo\d  T.  DeVore,  who 
has  recently  joineti  the  faculty  of  the 
University.  Dr.  DeVore  has  had  exten- 
( Continued   on  page  26) 
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St.  Pat's  Ball 


Upper  left:  A  hot  solo.  Upper  right:  Left  couple,  unknown.  Right  couple,  Marilyn 
Gregg  and  Carl  Lantau.  Center:  St.  Patricia,  Rae  Ring.  Lower  left:  Bill  Randolph 
and  Art  Leininger  conducting  balloting  for  St.  Pat  and  St.  Patricia.  Lower  right: 
Dick  Cisne's  Band. 
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Tops  Them  All 


Upper  left:  Walter  Polanin,  Elvira  Vigna,  Earle  Bell,  Bill  Randolph,  Marie  Polanin, 
Gladys  Schmetter,  William  Huelsen,  Jeanne  Huelsen.  Upper  right:  What  a  Piano! 
Center:  St.  Pat  and  St.  Patricia,  Chuck  Fago  and  Rae  Ring.  Lower  left:  Flo  Ketzle, 
George  Foster,  Rosemary  Storm,  and  Ed  Sjunnesson.  Lower  right:  Mr.  and  Mrs. 
Chet  Sokolowski   and   some  of  the  crowd. 
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i\e\v  MmA  Eiioiiieeriiig  Building 


fcf/  Frant'is  iireen.  K.K.  'tit 


A  new  building:  of  moilifiinl  Cit-orgian 
design  is  now  in  the  initial  stages  i)t 
construction  on  the  corner  of  Wright 
and  (ireen  streets.  Replacement  of  the 
Health  station  and  former  president's 
home  by  this  structure  for  the  electrical 
engineering  department  of  the  College 
of  Engineering  is  to  contain  recitation, 
laboratory,  shop,  and  office  space  for 
about  half  of  the  present  electrical  engi- 
neering students  and  staff.  It  will  co\er 
an  area  extending  213  feet  along  (rreeii 
street  and  141  feet  along  Wright  street, 
and  therefore  is  of  large  enough  propor- 
tions to  necessitate  straighterung  and  re- 
channeling  the  famous  Boneyard  creek 
to  a  position  a  few  feet  north  of  its 
present  location.  The  exterior  design 
and  use  of  Indiana  limsetone  and  brick 
have  been  selected  to  harmonize  as  close- 
ly as  possible  with  Talbot  laboratory. 
Engineering  hall,  and  the  Illiin'  Union 
building. 

Of  the  principal  entrances  to  the 
structure  those  oti  the  east  and  west  will 
have  ornamental  iron  railings  on  the 
outside,  and  the  main  entrance  will 
have  a  small  patio  surrovuided  by  ever- 
greens. Each  of  these  doors  lead  to  the 
main  interior  corridors  up  short  Rights 
of  stairs.  Inside  the  main  entrance  there 
will  also  be  stairways  leading  to  the 
ground  floor  where  the  imusually  large 
circuits  and  machines  laboratory  is  to 
be    located.      Recessed    in    the    concrete 


This  article  about  the  electrical 
engineering  laboratory  deals  only 
with  the  completed  building.  Any- 
one interested  in  information  on 
the  construction  details  please  con- 
tact Professor  A.  R.  Knight,  chief 
sidewalk  superintendent.  Mr. 
Knight  may  be  found  almost  any 
time  in  his  open  air  office  at  the 
corner  of  Wright  and  Green  streets. 
In  his  absence  either  of  his  chief 
sidewalk  supervisors.  Professors  C. 
E.  Skroder  or  M.  Stanley  Helm, 
will  usually  be  present  to  direct 
the  rubbernecking  activities. 


block  walls  of  the  corridors  will  appear 
first  aiil  and   fire   cabinets. 

Ihc  laboratory  just  mentioned  is  to 
be  140  feet  by  80  feet  in  dimensions  and 
entirely  without  outside  exposure,  ex- 
cept for  the  receiving  well  for  trucks 
at  the  rear  of  the  building.  It  will  ac- 
commodate 40  to  50  study  squads  at  a 
time.  All  lighting  facilities  will  be  fluor- 
escent fixtures  capable  of  sustaining  50 
foot-candles  illumination,  in  comparison 
to  the  present  machines  laboratory  level 
of  about  10  foot-candles.  Opening  di- 
rectly into  the  room  from  the  rear  will 
be  discussion  rooms  wherein  sc\eral 
groups  can  get  off  the  floor  and  out  of 
the  way  of  experimenting  squads  to  dis- 


CLiss  material  and  techniques  to  be  ap- 
plied after  reentering  the  lab.  In  addi- 
tion to  these  there  will  be  the  power 
room,  insulated  from  the  rest  of  the 
building  by  16  inch  concrete,  and  the 
electroplating,  woodworking,  metal- 
working,  and  arc-welding  shops,  all 
along  the  north  side  of  the  main  labora- 
toiy.  On  the  west  are  the  instrument 
storage,  ami  repair  and  calibration 
rooms.  At  the  front  of  the  building 
there  will  be  classrooms,  for  use  with 
demonstration  media,  and  a  number  of 
offices.  Finally,  the  meter  relay  labora- 
tory, supply  storeroom,  and  freight  ele- 
\ator,  which  extends  to  the  roof,  will 
be  situated  on  the  east  side.  A  dumb- 
waiter installed  in  the  instrument  room 
will  gi\e  students  access  to  service  from 
the  main  and  second  floors  without  hav- 
ing to  negotiate  several  flights  of  stairs. 
The  main  floor  is  to  be  less  than  100 
feet  in  depth.  As  a  result,  the  centrally 
located  laboratories  and  rooms  north  of 
the  corridor  connecting  the  east  and 
west  entrances  are  somewhat  less  than 
half  the  size  of  those  on  the  ground 
floor.  Here  will  be  located  the  servo- 
mechanism  and  research  laboratories, 
the  electrical  design  and  instrument  de- 
sign rooms  for  students  in  power  option, 
a  seminar  room,  and  several  classrooms. 
Along  the  front  will  be  found  offices, 
the  staff  conference  room,  and  the  de- 
( Continued    on   page  38) 
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nois.  He  is  now  working  part  time  as 
an  assistant  laboratory  instructor  in 
physics  anil  is  also  helping  to  reactivate 
Scabbard  and  Blade.  All  this  work  does 


WARREN  DAY 

At  present  a  senior  in  civil  engineer- 
ing Warren  I)a\'  has  long  been  planning 
for  his  future  after  graduation.  Some 
time  ago  Warren  had  an  opportunity  to 
talk  with  a  group  of  engineers  who  were 
also  missionaries,  and  this  conversation 
planted  in  him  the  seed  of  interest  which 
has  now  blossomed  into  a  sincere  desire 
to  develop  in  this  field.  This  means  that 
after  graduation  his  studies  will  actually 
be  starting  all  over  again.  In  order  to 
prepare  adequately  for  the  job  he  wants 
to  do,  Warren  plans  to  enter  a  seminar)' 
upon  graduation  from  the  University. 
This  plan  will,  at  the  same  time,  fulfill 
his  desire  to  further  broaden  his  educa- 
tion— a  feature  which  Warren  feels  was 
sadly  inadequate  in  his  engineering  cur- 
riculum.   As    a    full-feldged    missionarv- 


WARREN  DAY 

engineer,  he  plans  to  eventualh'  work 
j  with  one  of  our  world  neighbors  to  help 
bring  the  benefits  of  education  and  en- 
lightenment to  those  less  fortunate  than 
ourselves. 

Warren's  less  ambitious,  but  equally 
active,  days  were  spent  largely  in  Cen- 
tralia,  Illinois,  where  he  finished  gram- 
mar school.  The  Day  family  then  moved 
to  Carbondale  in  time  for  Warren  to 
attend  high  school.  During  the  latter 
four  years  in  high  school,  he  became  in- 
terested in  and  played  on  the  basketball 
team,  and,  even  though  time  didn't  per- 
mit, one  of  his  greatest  pleasures  was 
playing  the  clarinet  in  the  concert  band. 

Graduated  from  high  school  as  vale- 
dictorian of  his  class,  Warren,    shorth' 


afterwards,  was  called  into  service  and 
entered  the  navy  in  Juh,  1944.  For  his 
first  assignment  with  the  na\y  V-12 
unit  Warren  was  stationed  at  Illinois 
Normal  where  his  interest  in  basketball 
again  asserted  itself.  A  short  time  later 
he  was  transferred  to  the  V-12  unit  here 
at  the  University  of  Illinois;  and  al- 
though discharged  from  the  navy  about 
a  year  later,  Warren  remained  here  to 
complete  his  work  in  civil  engineering. 
Even  though  his  school  work  keep-- 
him  sufficiently  occupied  to  eliminate 
the  problem  of  spare  time,  Warren  still 
finds  the  time  to  take  an  acti\e  interest 
in  his  church,  the  McKinle\'  foundation 
council,  and  the  YMCA  cabinet.  He  is 
also  a  member  of  Chi  Epsilon  and  Tau 
Beta  Pi,  and  only  regrets  that  there 
wasn't  sufficient  time  in  his  engineering 
curriculum  to  work  in  more  socially 
broadening  courses  necessary  to  attain 
his  goal  as  a  missionary-engineer. 


JIM  RYAN 


"^  ou  don't  ha\e  to  twist  m\-  arm  very 
hard  to  talk  me  into  a  milkshake  at 
Kam's,"  said  this  likeable  Irishman,  Jim 
Ryan,  when  asked  for  an  interview.  It 
seems  that  socializing  and  loafing  are 
his  favorite  pastimes  if,  and  when,  he 
has  time.  Jim,  a  junior  in  engineering 
physics,  claims  Mattoon  as  his  home 
rciwn,  although  he  was  born  in  Chicago. 
"Chicago  doesn't  count,"  he  says.  "I  left 
there  while  I  was  still  in  diapers."  He 
went  to  Mattoon  senior  high  where  he 
took  an  active  interest  in  ROTC  and 
the  student  council. 

Illinois  was  his  choice  for  a  number 
of  reasons ;  it  was  close  to  home,  he 
had  a  brother  here,  and  then  the  obvious 
one,  it  has  a  good  engineering  school. 
In  the  fall  of  194(1  he  enrolled  in  engi- 
neering physics.  When  asked  why  he 
chose  physics  he  said  that  it  was  mostly 
because  of  his  like  for  high  school  phys- 
ics although,  "it's  quite  a  bit  different 
up  here."  Jim  became  a  member  of  Scab- 
bard and  Blade,  Pershing  Rifles,  Toma- 
hawk, and  Tau   Nu  Tau. 

He  entered  the  service  in  June  of 
1943  where  for  a  short  time  he  was  in 
the  engineers.  He  was  soon  transferred 
to  the  air  corps  where  he  was  commis- 
sioned as  a  lieutenant  in  na\igation.  Jim 
is  very  reticent  about  his  experiences  in 
the  I'acific  except  that  he  is  a  member 
of  the  "Sea  Squatters"  due  to  a  "little" 
incident  off  the  coast  of  Japan. 

In  the  fall  of  1946  Jim  reentered  lUi- 
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JIM  RYAN 

not  give  him  much  spare  time  for  his 
two  favorite  sports,  swimming  and  bowl- 
ing. Jim  hopes  to  go  into  research  work 
when  he  graduates. 


New  Sand  Binding  Agent 

A  new  t\pe  ot  binding  agent  in  mold- 
ing and  core  sands  for  production  of 
gray  iron  castings  is  now  commercially 
practical.  It  has  been  developed  by  a 
southern  foundry  after  a  long  period  of 
development  work. 

The  binder  is  a  plastic  or  synthetic 
resin.  No  water  is  used  with  molding 
sand  ;  the  adhesive  or  binding  propert\" 
being  developed  under  pressure.  The 
resin  is  spread  through  core  sand  by 
means  of  a  solvent,  which  can  be  reco\ - 
ered  during  baking  and  reused. 

In  marked  contrast  to  customary 
bonding  materials,  only  a  small  part  of 
the  resin  burns  out  of  the  molding  sand 
during  pouring;  and  the  sanil  can  be  re- 
constituted with  an  addition  of  (•.2S  per 
cent   resin. 

Among  its  numerous  ad\antages  is 
smooth  peeling  from  castings.  Lowered 
cleaning  costs  and  impro\ed  finish  of 
the  casting  arc  also  achieved. 


Saluting  Salt  Lake  City 

Salt  Lake  City — not  New  York  City, 
as  is  generally  presumed — installed  the 
world's  first  electrically  interconnected 
traffic  signal  system,  in  1917.  The 
world's  second  largest  city  didn't  do 
much  about  its  traffic  problem  until 
1919  when  a  traffic  tower,  with  flood- 
lights on  top,  was  erected  on  Fifth  a\e- 
nue  at  Forty-second  street. 
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Thi-  so-called  "(iraiultathcr  dausi-" 
of  thi-  Illinois  ProtVssioiial  KngiiKTrinj; 
act  became  inapplicable  after  the  first 
year  of  its  life,  except  for  any  person 
who,  at  the  effective  date,  July  20. 
1945,  was  ".  .  .  on  active  duty  with  thi- 
armed  forces  of  the  United  States,  in- 
cluding the  United  States  merchant  ma- 
rine .  .  ."  Consequently,  any  applica- 
tion from  a  non-veteran  for  registration 
as  a  professional  engineer  in  the  State 
of  Illinois,  bearing  a  postmark  later  than 
midnight  July  20,  1946,  must  be  con- 
sidered under  the  requirements  of  the 
law  in  what  may  be  assumed  its  revised 
form. 

Problems  coiuiected  with  the  normal 
operation  of  li'e  ;.ci  have  never  been  far 
from  the  minds  of  members  of  the  ex- 
amining committee  and  frequently  have 
been  discussed  at  its  meetings.  However, 
overwhelmed  with  some  16,000  applica- 
tions during  the  first  year,  it  was  not 
possible  for  the  committee  to  formulate 
completely  satisfactory  plans  for  normal 
operation,  befoie  it  was  confronted  with 
the  necessity  of  bm'lding  its  first  "post- 
grandfather"  examination  of  applicants 
for  registration,  on  November  19  and 
20,  1946. 


In  (irder  to  keep  the  student  ae- 
(luainted  with  the  latest  develop- 
ments in  the  professional  field  the 
Technosraph  is  reprinting  from 
the  Illinois  Engineer  this  copy  of 
the  state  registration  examination 
which  was  given  on  Nov.  19  and 
20.  .Since  this  examination  is  re- 
quired of  all  engineers  desiring 
professional  standing,  it  is  advis- 
able for  the  student  to  become  fa- 
miliar with  its  general  form. 


Ill  pre|iai"ing  for  the  examination  the 
conunittee  met  in  Springfield  on  Octo- 
ber 11.  12.  and  13.  1946.  at  which  time. 
after  thorough  discussion,  the  general 
character  of  the  examination  was  decid- 
ed upon,  and  preparation  of  questions 
for  different  parts  assigned  to  appropri- 
ate members  of  the  committee.  A  later 
meeting  was  held  in  Chicago  on  No- 
vember 8.  9,  and  10,  1946.  for  final 
discussion,  advice,  and  assembly  of  ques- 
tions. 


Ill  all  its  discussion  of  examinations 
the  conuiu'ttee  had  before  it  a  consider- 
able number  of  published  questions  used 
b\  examining  committees  in  other  states. 
I'rom  the  first  the  committee  kept  in 
mind  as  a  guiding  principle  that  stand- 
ards for  registration  in  Illinois  must  be 
at  least  as  high  as  those  in  other  states 
and.  as  a  s<nt  of  measuring  stick,  decided 
to  include  in  its  first  examination  several 
questions  taken  verbatim  from  the  pub- 
lished  lists  of  those  used  elsewhere. 

In  order  to  acquaint  members  of  the 
engineering  profession  in  Illinois  with 
what  is  being  done  the  committee  has 
accepted  the  offer  of  the  Illinois  Society 
of  Professional  Engineers  to  publish  the 
November  examination  in  the  columns 
of  the  Il/iiiois  Engineer. 

It  should  be  stated  that  the  commit- 
tee is  not  satisfied  in  all  respects  with 
the  November  examination,  and  the 
whole  problem  of  examination  of  appli- 
cants for  registration  under  the  Illinois 
Professional  Engineering  act  is  under 
continued  study  and  development. 

Professor  T.  C.  Shedd.  Chairman 
Stiitf  Board  of  Engineering 
Exniiiincrs 
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Answer  eight  but  no  more  than  eight 
of  the  following  questions.  If  more 
than  eight  questions  are  answered  onh' 
the  first  eight  will  be  considered. 

Return  these  question  papers  with 
your  examination  book. 

1.  Sketch  on  the  accompanying  sheet 
of  cross  section  paper  the  area  between 
the  line  x^  30,  the  curve  y-  =2x -\-  4 
and  the  x  axis.  Determine  this  area  ap- 
proximately. State  how  you  would  de- 
termine the  area  exactly. 

2.  Determine  approximately  the  dis- 
tance from  the  y  axis  to  the  centroid 
of  the  .area  in  question  1.  State  how  \()u 


would  determine  this  distance  exactly. 

3.  A  plate  48  in.  square  is  to  be  made 
into  an  open  top  box  by  cutting  out 
corner  squares  and  bending  along  the 
dotted  lines  in  Eig.  1.  Neglect  laps  for 
joints.  What  should  be  the  size  of  the 
corner  squares  cut  out  to  give  the  box 
the  greatest  possible  volume?  Wh.it  will 
hr   the  volume  of  the  box? 

4.  If  the  degree  of  curxature  is  de- 
fined as  an  angle  in  degrees  subtended 
by  an  arc  of  100  ft.: 

(a)  Write  the  expression  for  the  ra- 
dius of  a  curve  in  terms  of  its 
degree  of  curvature,  calling  ra- 
dius R  and  degree  of  curvature 
D. 

(b)  \Vhat  will  be  the  radius  of  a  5° 
curve? 

5.  The  wheels  of  a  truck  are  5  ft. 
center  to  center,  and  its  center  of  gra\  ity 
is  6  ft.  above  the  surface  of  the  road- 
way as  indicated  in  Eig.  2.  What  should 
be  the  angle  of  inclination  cf  the  road- 
way surface   on   a   5°    curve   to   prevent 
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Fig.    2 

am    tendencv  to  overturn  at  a  speed  of 
40'  ni.p.h.?   (Eig.  3). 

6.  Eig.  4  indicates  diagrammaticalK 
a  self-flushing  tank,  freely  supported  at 
A  and  pivoted  at  B.  The  inside  dimen- 
sions of  the  tank  are  10  ft.  long.  6  ft. 
wide  and  6  ft.  deep.  The  tank  is  sym- 
metrical and  weighs  1260  lbs.  What 
should  be  the  weight  of  the  rounter- 
weight  to  allow  the  t.ink  to  dump  at 
the  instant  the  water  reaches  a  depth 
of  6  ft.?  Assume  that  water  weighs  62.^ 
lbs.   cu.  ft. 


THE  TEGHNOGRAPH 


7.  Fig.  5  shows  diagrammatically  a 
i;anfiplank  pivoted  at  A  ami  supported 
at  H  by  an  anchored  pontoon.  The  gang- 
plank weighs  20  lb.  sq.  ft.  of  area,  is 
f)  ft.  wide  and  has  the  length  shown. 
The  gangplank  may  be  subjected  a  li\e 
load  of  150  lbs.  sq.  ft.  of  area,  and  lui- 
der  full  live  load  the  end  C  must  not 
be  depressed  more  than  12  in.  The  pon- 
toon weighs  6  lbs.  cu.  ft.  of  gross  vol- 
ume, must  have  a  freeboard  of  not  less 
than  15  in.  and  may  have  a  length  of 
not  more  than  35  ft.  Assuming  that 
water  weighs  62.5  lbs.  cu.  ft.,  suggest 
suitable  dimensions  for  the  pontoon. 

8.  Three  tubes  1  in.  o.d.  and  J4.  in. 
i.d.  are  fastened  side  by  side  in  a  piece 
(if  equipment  in  such  a  manner  that  the 
lengths  cannot  change.  Assume  that  the 
equipment  is  fabricated  at  -|-70°  F.  and 
that  in  operation  the  tubes  are  subjected 
to  temperatures  from  -(-150°  F.  to 
—  10=    F. 

Cjiven   the   following  data: 

Coefficient  of 

Alodulus  of   Expansion  or 

Elasticity       Contraction 

Tube  A  ....30,000,000  p.s.i.  0.0000065 
Tube  H  ....10,000,000  p.s.i.  0.0000013 
Tube  C  ....14,000,000  p.s.i.     0.0000021 

Calculate  the  intensitiy  of  stress  and  to- 
tal stress  in  each  tube  due  to  tempera- 
ture  changes. 

9.  This  question  consists  of  si.\  items 


(a  to  f,  incl.)  each  of  which  can  be 
answered  correctly  by  choosing  one  or 
more  of  the  words  or  phra.ses  given  be- 
low it.  Below  each  item  circle  the  num- 
ber or  numbers  of  the  answers  you  se- 
lect. The  fact  that  an  item  is  expressed 
in  the  plural  number  does  not  necessar- 
ily indicate  that  it  h.ns  more  than  one 
answer. 

(a)  Carbon  dioxide  is  used: 

1.  by  green  plants  dming  photo- 
s\nthesis. 

2.  in  making  soft  drinks 

3.  in  making  water  gas 

4.  in  solid   form  as  a  refrigerant 

5.  in   the  setting  of  gypsum 
plaster 

(b)  The  combustion  of  a  candle  in 
a  closed  container  of  air  will  def- 
initely result  in  : 

1.  no  change  in  the  total  weight 
of  container  anil  contents. 

2.  an  increase  in  total  weight  of 
container   and  contents 

3.  a  decrease  in  total  weight  of 
container  and  contents 

4.  the  formation  of  CO;j=  ions 

5.  the  formation  of  NO.^  gas 

(c)  Aluminum     metal     is     obtained 

commercially  by  the 

1.  reduction  of  A1.,0,  h\  C  or 
CO 

2.  decomposition  of  alum 

3.  electrolytic  decomposition  of 
AKO,  dissolved  in  molten 
crvolite 


4.  displacement  of  Al  from  clay 

5.  electrolysis  of  aqueous  AlCl  ; 
solution 

(d)  Ordinary  brass  is  an  allo\"  of 

1.  copper   and    tin 

2.  copper  and  zinc 

3.  copper  and  iron 

4.  iron   and   tin 

5.  copper,  tin  and  iron 

(e)  The  United  States  depends  upon 
other  countries  for  a  major  por- 
tion of  its  supply  of 

1.  tin 

2.  bromine 

3.  nickel 

4.  phosphate 

5.  "fixed"  nitrogen 

(f)  Sulfuric  acid  is  used  commer- 
cially in  the 

1.  lead  storage  cell 

2.  preparation  of  other  acids 

3.  removal    of    iron    oxide    from 
iron 

4.  manufacture  of  nitroglycerine 

5.  preparation  of  Ca(HSO.j)o 
10.  A    y^-m.    copperweld    bar    has    a 

steel  core  i/g,  in.  in  diameter  and  a  cop- 
per skin  1-16  in.  thick.  What  is  the  unit 
shearing  stress  between  the  copper  and 
steel  for  a  rise  in  temperature  of  75"  F.  ? 
Use  values  of  E  of  30,000,000  p.s.i.  and 
15,000,000  p.s.i.  and  coefficients  of  ex- 
pansion of  0.0000065  and  0.0000090 
per  degree  for  steel  and  copper  respec- 
tively. 

11.   A  heavy  steel  strut   10  ft.  long  is 
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NCt  bftwi-fii  two  masomy  walls.  A  strain 
iin^e  attached  to  tlif  strut  imlicati-s  an 
increase  in  unit  stress  of  5,0(10  lbs.  sq. 
in.  uniler  a  temperature  chanjje  of  40" 
F.  Coefficient  of  expansion  is  0.{)000()6S 
aiul  modulus  of  elasticity  is  30,000,0011 
p.s.i.  How  much  did  the  masonry  walls 
yield  under  the  change  in  temperature? 
•  i»  • 
I'xamination  for  Registration 


I'.ART  1 1 

.dav.    November    10, 

1  :30   p.m. 


104() 


Answer  eit;ht  but  no  more  than  eifjht 
ot  the  following  questions.  If  more  than 
eijjht  are  answereil,  only  the  first  ei^rht 
answered  will  be  considered. 

Return  these  question  papers  with 
examination  book. 

1.  A  portion  of  the  frame  of  a  piece 
of  industrial  equipment  has  the  cross  sec- 
tion shown  in  Fig.  6.  Due  to  vertical 
forces  the  member  may  be  subjected  to 
a  maximum  bendinj;  moment  of  -|-850O 
ft.-lbs.  and  to  a  maximum  shear  of 
30,000  lbs. 

(a)  Calculate  the  maximum  intensity 
of  flexual  stress  of  each  sign 

(b)  Calculate  the  maximum  intensity 

of  shearing  stress.  Where  does 
it  occur? 


2.  A  hand  hoist  has  a  gear  train  indi- 
cated diagrammatically  in  Fig.  7.  'J  he 
hoist  line  winds  directly  onto  the  drum 
from  the  load.  The  gear  and  pinion  sizes 
,111(1  the  diameter  of  the  hoisting  drum 
;ue  as  follows: 

I'inion  A  6in.  dia. 

I'   gear   H    24  in.  dia. 

I'inion    C    8  in.  dia. 

Clear  D  48  in.  dia. 

Hoisting  Drum 24  in.  dia. 

If  a  workman  can  maintain  a  pressure 
of  40  lbs.  on  the  crank  and  the  friction 
loss  is  \Ofr.  what  is  the  capacity  of  the 
hoist? 

3.  A  beam  is  subjected  to  the  loads 
shown  in  Fig.  8.  What  size  timber  beam 
will  be  required  if  the  maximum  permis- 
sible shearing  stress  is  120  p.s.i.  and  the 
maximum  permissible  flexual  stress  is 
ISOO  p.s.i.? 

4.  A  composite  post  of  three  pieces 
of  different  materials  is  so  constructed 
and  loaded  that  the  three  pieces  act  as 
a  vmit  and  each  piece  deforms  the  same 
amount.  The  three  materials  A,  B,  and 
C  have  moduli  of  elasticity  of  30,000,- 
000  p.s.i.,  5,000,000,  p.s.i.  and  18,000,- 
000  p.s.i.  respectively,  and  each  piece  has 
a  cross  section  4  by  S  in.  The  total  load 
is  1,000,000  lbs. 

Calculate    the    intensity    of    stress    in 


each    piece,    and    the    tot.il    load    carried 
by  each   piece. 

5.  An  open-top,  steel-plate  w.iter  tank 
has  a  diameter  of  40  ft.-O.O  in.  If  the 
joint  efficiency  is  85'^  and  the  maxi- 
mum permissible  intensity  of  stress  in 
the  plate  is  18,000  p.s.i.,  what  should  be 
the  thickness  of  plate  at  a  depth  of 
(A)  ft.-O.O  in.?  Assume  water  to  weigh 
52.5  Ibs./cu.  ft. 

6.  As  used  in  mechanics  of  materials 
define: 

]VIoment  of  inertia 
Product  of  inertia 
Principal  axes 

Principal  moments  of  inertia  about 
centroidal  axes. 

7.  Calculate  the  moments  of  inertia 
and  the  product  of  inertia  about  the  cen- 
troidal axes  X  and  y  for  the  section 
shown  in  Fig.  *). 

8.  State  how  you  would  locate  the 
principal  axes  of  the  section  shown  in 
question  7,  and  how  you  would  calcu- 
late the  principal  moments  of  inertia. 

9.  An  automobile  motor  has  a  cylin- 
der bore  of  4  in.  and  a  stroke  of  4  in. 
The  connecting  rod  is  7  in.  long.  When 
the  crank  is  30°  down  on  the  power 
stroke  and  the  pressure  in  the  cylinder 
is  200  Ibs./sq.  in.,  what  side  thrust  is 
exerted   against   the   cylinder  walls? 

(Continued   on   page    16) 
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NUMBER  6  OF  A  SERIES 


for  Engineers 


What  is  GV? 

C\'  IS  the  answer  to  a  tough  problem.  It  stands  for 
Continuous  \  ulcanization — a  process  developed  by 
Western  Electric  engineers  to  speed-up  and  improve 
production  of  rubber-insulated  telephone  wire.  It 
proved  so  efficient  a  process  that  more  than  thirty 
outside  nianLifacturers  have  introduced  C\'  into 
their  plants. 


Under  previous  methods,  the  rubber  compound 
was  fed  by  hand  into  a  forcing  or  tubing  machine 
which  extruded  it  upon  the  wire.  The  conductor 
with  this  unvulcanized  covering  was  coiled  in  pans 
in  a  laver  of  powdered  soapstone  and  sifted  chalk, 
with  each  flat  coil  separated  from  its  neighbor  b\ 
another  layer  of  soapstone  and  chalk.  The  insulated 
wire  in  the  soapstone  and  pan  was  afterwards  placed 
in  a  steam  vulcanizing  oven  and  cured  for  approxi- 
mately 45  minutes.  An  additional  reeling  or  coiling 
operation  was  required  and  the  complete  process 
took  from  one  to  three  hours  depending  on  the  in- 
sulation wall  thickness. 

Now  the  continuous  insulating  and  vulcanizing 
machine — developed  and  built  by  Western  Electric 
engineers — does  the  whole  job  in  one  operation. 
Rubber  compound  and  bare  wire  are  both  fed  con- 
tuuiouslv  into  one  end  ot  the  machine  and  then 
through  steam  at  high  pressure  which  cures  tin- 
rubber  insulation  in  approximately  7  seconds.  The 
insulated  wire  is  taken  up  on  reels  in  continuous 
lengths  up  to  30,000  feet  in  a  fraction  of  the  time 
required  under  the  old  panning  process. 


Halving  the  steps  on  Step-by-Step 

Simiilifying  production  of  over  1,000,000  Step-by- 
Step  "banks""  per  year — for  use  in  dial  telephone 
exchanges — gave  Western  P^lectric  engineers  an  in- 
teresting assignment. 

One  of  several  types  of  "banks"  consists  of  200 
brass  terminals,  assembled  in  10  levels,  the  termi- 
nals ot  each  level  accurately  positioned  on  a  crescent 
shaped  phenol  fibre  insulator  which  separates  them 
from  the  next  level.  The  entire  assembly  occupies  a 
space  of  but  4}  2"  x  2^2"  x  1}^".  Initially,  banks 
were  made  in  ten  steps:  (1)  spray  varnish  on  phenol 
fibre  strips;  (2)  punch  insulators  from  these  strips; 
(.3)  punch  individual  terminals  from  coils  of  brass 
sheet;  (4)  assemble  a  preliminary  pileup,  picking  up 
each  terminal  by  hand,— 200,000,000  per  year,  and 
accurately  positioning  it  on  the  varnished  insulator; 
(5)  bake;  (6)  compress  to  secure  terminals  to  var- 
nished surtace  of  insulators  and  then  dismantle  pre- 
liminary pileup:  (7)  make  final  assembly,  inserting 
additional  insulators  and  spacers;  (S)  bake;  (9) 
compress  and  tighten  clamping  screws;  (10)  cut  ofF 
excess  length  of  screws  and  line  ream  mounting  holes. 


Western  Electric  engineers  streamlined  these  ten 
steps  into  five:  (1)  punch  insulators  from  unvarnislu-d 
phenol  fibre  strips;  (2)  punch  terminals,  leaving 
them  connected  to  each  other,  and  wind  into  rolls; 
(3)  automatically  separate  terminals  from  roll  and 
eyelet  to  insulators  in  punch  press  equipped  with 
dial  feed  tools;  (4)  m:ike  final  bank  assembly;  (5) 
compress  and  tighten  clamping  screws. 

Results— a  30*^7  reduction  in  manufacturing  cost, 
an  improvement  in  quality,  and  more  economical 
utilization  of  manpower  and  facilities. 


Manufacturing  telephone  and  radio  apparatus  for  the  bell  System  is  It'estern  HIectric's  primary  job.  It  tails 
for  engineers  of  many  kinds  —  electrical,  mechanical,  industrial,  chemical,  metallurgical  —  who  devise 
and  imprtive  machines  and  processes  for  larfe  scale  production  of  highest  quality  communications  equipment. 

Western  Electric 

'S      *S     *S     Vl  unit  of  the  bell  system  since  1882     7     T      T 
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ENGINEERING  EXAM  .  .  . 

(Continiif.l   troiii  pane   14) 

ID.  The  pt-ili-stal  shown  in  Fig.  10  is 
siibjfcteil  to  the  vertical  load  ami  bend- 
ing nionuMits  about  the  x  and  v  axes 
as  indicated.  Assume  planar  distribution 
of  upward  pressure  atui  calculate  the  in- 
tensity of  upward  pressure  at  the  cor- 
ners A,    H,  C,  and   I). 

11.  In  a  test  of  a  centrifugal  pump 
ilriven  by  an  electric  motor  the  suction 
pipe  is  U)  in.  in  diameter  and  its  gage 
indicates  a  partial  vacuum  of  2.5  ft.  of 
water.  The  discharge  pipe  is  S  in.  in 
diameter,  is  2  ft.  higher  than  the  suction 
gage  and  shows  a  pressure  of  50  ft.  of 
water.  If  the  pump  is  discharging  1.6 
cu.  ft.  of  water  per  sec.  and  the  elec- 
trical power  input  is  1_'  kw..  what  is  the 
efficiency  indicateil? 

12.  5Uhp..  44()v.,  .vphase  induction 
motor  delivers,  during  the  starting  peri- 
od, 150%  of  normal  torque  and  draws 
550%  of  rated  current  with  rated  volt- 
age. The  full-load  power  factor  and 
full-load  efficiency  of  this  motor  are 
80%  and  90%  respectively.  If  the  start- 
ing torque  of  the  load  is  only  50%  of 
the  rated  torque  of  the  motor  and  an 
auto  transformer  is  used  as  a  starter, 
what  should  be  the  starting  voltage  to 
the  motor?  What  is  the  starting  current 
of  the  line? 

I.?.  A  motor-driven  pump  is  required 
to  deliver  400  gal.  of  water  per  min. 
against  a  head  of  200  ft.  for  2,000 
hours  each  year.  Bids  are  offered  by 
two  concerns  for  pumps  having  an  ex- 
pected life  of  15  years  with  a  salvage 
value  equal  to  the  cost  of  removal.  The 
cost  of  interest,  taxes  and  insurance  may 
be  taken  as  S'f  of  the  purchase  price, 
atul  the  cost  of  power  is  1.7  cents  per 
kw.-hr.  Hid  A  guarantees  an  overall  ef- 
ficiency of  79%  at  full  load,  whereas 
bid  H  guarantees  an  overall  efficiency 
of  75%.  How  much  more  is  the  client 
justified  in  paying  for  the  pump  and 
motor  with  the  higher  efficiency? 

14.  Calculate  the  power  required  to 
compress  5,000  cu.  ft.  of  free  air,  initial- 
ly at  14.5  p.s.i.  and  75°  I'".,  to  100  ps.{., 
assuming: 

(a)  Isothermal  compression 

(b)  Adiabatic  compression 

15.  A  1  1.?-16-in.  diameter  shaft  is 
supported  on  bearings  6  ft.  apart.  A  24- 
in.  pully  weighing  50  lbs.  is  attached  at 
the  center  of  the  6-ft.  span.  The  pulley 
runs  at  400  r.p.m.  and  delivers  1  5  hp. 
to  the  shaft.  The  shaft  weighs  8.77  lbs. 
ft.  A  belt  pvdls  on  the  pulley  with  a 
force  of  250  lbs.  in  a  vertically  down- 
ward direction.  Calculate  the  maximum 
stress  in  the  shaft  due  to  the  combina- 
tions of  bending  and   torsional  stress. 


Examination  for  Registration 


PART  III 

(Groups  A  and  H 

Wednesday,   November  20,   I'Hf) 
8:.?0  a.m. 

An^vxer  the  question  in  A.  .Answer 
three  but  no  more  tiian  three  questions 
tioni  (Iriiup  H.  It  more  than  three  from 
(Iroup  K  are  answered,  onl\-  the  first 
three  answered  will  be  considered. 

Return  these  question  papers  with 
\()ur  exanunation  book. 

(;r()uf  a 

1.  State  in  approximately  200  words 
wh\  you  believe  you  are  qualified  for 
registration  as  a  professional  engineer  in 
Illinois.  Illustrate  briefly  by  describing 
some  engineering  project  or  accomplish- 
ment tor  which  you  are  responsible. 

GROUP  H 

(.Answer  three  questions  from  this 
group) 

1.  Should  construction  contracts  pre- 
scribe any  or  all  of  the  following:  (a) 
define  sequence  of  operation,  (b)  meth- 
ods of  performing  work  (c)  quality  of 
finished  product?  (live  reasons  for  your 
answer. 

2.  A  distributing  system  of  electric 
energy  is  supplied  by  a  hydro-electric 
plant  with  large  pondage  for  its  installed 
capacity,  and  a  steam  plant.  The  hydro 
|ilant  can  supply  about  30%  of  the  total 
energy  used  annually. 

(a)  Taking  into  account  all  factors, 
state  how  the  plants  should  be 
operated  for  economy 

(b)  Would  the  operation  be  the 
same  whether  the  transmission 
lines  were  long  or  short?  Give 
reasons  for  your  answer 

3.  A  certain  section  of  highwa\'  has  a 
+2.5%  grade  and  is  2,000  ft.  long. 
Find  the  yearly  cost  of  gasoline  to  oper- 
ate this  grade  in  the  plus  direction.  The 
annual  traffic  up  the  grade  is  500,000 
T.  It  is  assumed  that  grade  can  be  ac- 
complished without  shifting  gears  and 
the  road  resistance  is  40  Ibs./T.  Use  a 
gasoline  cost  of  20  cts./gal.  and  a  motor 
efficiency  of  15  %.  There  are  approxi- 
mately 5.9  lbs;  of  gasoline  per  gal.  and 
each  pound  of  gasoline  has  an  equivalent 
of  19,000  B.t.u. 

Note:  There  are  778  ft. -lbs.  in  1 
H.t.u. 

4.  The  timber  floor  of  a  bridge  re- 
quires replacement.  Experience  has 
shown  that  an  untreated  timber  floor 
costs  153,000,  has  a  life  of  10  years  and 
an  annual  maintenance  charge  of  $500. 
How  much  extra  will  it  pay  to  spend 
on  treatment  of  the  timber  if  the  life 
of  the  floor  will  be  increased  to  15  years 
and  the  annual  mainten.iiue  charge  re- 
duced to  $300? 

5.  A  section  of  the  appro.ach  to  a  tun- 


nel will  he  built  below  the  ground-water 
line.  Two  types  of  construction  are  pos- 
sible: (1)  a  watertight  U-shaped  struc- 
ture heavy  enough  to  overcome  the  buoy- 
ancy and  strong  enough  to  withstand  the 
upward  and  lateral  pressure  of  the  wa- 
ter. (2)  a  light  structure  relieved  of 
the  effects  of  buoyancy  by  means  of 
drains  that  lead  the  water  to  a  sump 
from  which  the  water  is  removed  by 
pumping.  (Outline  the  method  by  which 
\{)u  woidd  determine  the  more  econom- 
ical type  of  structine. 

Examination    for    Registration 
PART  III 


Groups  C,  D,  E,  and  F 

Wednesday,   November  2(1,    l'H() 
'  1  :30  p.m. 


Answer  five  questions  but  not  more 
than  five.  If  more  than  five  questions 
are  answered  only  the  first  five  answer- 
ed will  be  considered. 

Questions  may  be  taken  from  one  or 
from  two  groups  but  not  from  more 
than  two  groups.  If  questions  are  an- 
swered from  more  than  two  groups  only 
those  from  the  the  first  two  groups 
chosen  will  be  considered. 

GROUP  C 

1.  Nitric  acid  is  ordinarily  prepared 
from  ammonia  by  the  Ostwald  process. 

(a)  Describe  the  catalyst  and  give  its 
operating  temperature  and  pres- 
sure. 

(b)  Give  all  the  reactions  involved 

(c)  What  materials  of  construction 
are  used  in  the  ( 1 )  oxidation 
chamber  (catalyst  housing),  (2) 
nitric  acid  absorption  tow-er? 

(d)  The  weak  nitric  acid  produced 
by  the  process  is  usually  concen- 
trated to  a  strength  of  at  least 
90%:  HNO,.  Describe  this  oper- 
ation and  sketch  the  equipment 

2.  The  reservoir  of  a  municipal,  grav- 
ity-fed water-supply  system  is  located  3 
mi.  from  a  distribution  center  in  the 
city,  the  distributing  point  being  250  ft. 
below  the  level  of  the  water  in  the  reser- 
voir. A  20-in.  inside  diameter  main  han- 
dles 8,000,000  gal.  of  water  per  24  hrs_. 
If  the  friction  loss  in  the  pipe  is  5.05 
ft.  of  water  per  1,000  ft.  of  pipe,  what 
is  the  gage  pressure  in  lbs.  'sq.  in.  at  the 
distribution  center? 

3.  Nitrogen  at  50  lbs.  'sq.  in.  abso- 
lute pressure  is  flowing  through  a  steam- 
jacketed  steel  pipe  at  such  a  rate  that  it 
is  heated  from  0°  F.  to  150°  F.,  using 
.steam  in  the  jacket  at  220°  F.  If  a  sim- 
ilar heater  were  to  be  constructed  to 
handle  the  same  weight  of  gas  uniler  the 
same  terminal  temperature  conditions 
but  with  the  diameter  of  the  pipe  half 
that  of   the  first  pipe,   what  would   be 

(Continued   on   page  22) 
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How  do  you  rate 
these  basic  industries 

in  providing  employee  benefits,  such  as 
paid  vacations,  pension  plans,  and  so  forth? 


Which  is  first?  D 

Railroads  __  D  JilL     Steel D 

Automobile    I — I  (S)  d      Chemical I — I 

Oil D  i^S     Coal n 


If  you  made  a  guess,  here's  how  close  to  being  right  you  were.  Of  the  six 
mentioned  industries,  the  oil  industry  ranks  first  in  formalized  pension  plans, 
group  life  insurance  coverage,  paid  vacations  for  salaried  employees  and  paid 
holidays  for  hourly  employees.  The  industry  places  second  in  paid  vacations 
for  hourly  employees  and  paid  holidays  for  salaried  workers. 

The  more  you  know  about  the  oil  business,  the  more  you  realize  that 
petroleum  is  one  of  the  progressive  industries. 

Employee  benefit  plans  have  been  in  force  at  Standard  Oil  of  Indiana  for  many 
years.  They  are  under  continuous  study  with  an  eye  to  improving  them — 
and  to  keeping  them  well  abreast  of  changing  social  and  economic  conditions. 

At  the  start  of  1947,  our  Vacation  Plan  was  again  revised.  Under  the  new 
provisions  all  15-year  employees  will  have  three  weeks'  vacation  every  year, 
and  all  25-year  employees  will  have  four  weeks — and  the  vacation  poUcy  has 
undergone  several  other  liberalizing  changes.  Recently,  too,  we  put  into 
effect  a  new  liberal  Group  Life  Insurance  Plan  for  employees.  A  new  Death 
Benefits  Plan  for  annuitants  wUl  increase  considerably  the  payments  made 
to  dependents. 

An  employee  who  faces  the  future  with  confidence  is  a  loyal  and  efficient 
employee.  To  give  our  employees  that  confidence,  we  endeavor  to  supply  all 
proper  safeguards  of  an  enlightened  social  economy.  At  the  same  time,  we 
provide  the  incentive  of  advancement  through  accomplishment — which  is 
the  keystone  of  the  system  of  free  enterprise. 

STANDARD    OIL    COMPANY   (INDIANA) 

910    SOUTH    MICHIGAN    AVENUE,    CHICAGO    80,    ILLINOIS 
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PROFHSSOR  HAY 

This  month  we  welcome  a  newcomer 
to  the  engineering  faculty,  soft-spoken, 
capable  Professor  William  W.  Hay.  He 
takes  the  position  of  assistant  professor 
of  railway  engineering. 

Professor  Hay's  experience  in  rail\\a\ 
engineering  is  wide  and  varied,  ijiclud- 
ing  work  on  subways  and  surface  rail- 
ways in  the  United  States  and  abroad. 
He  has  worked  with  the  Pennsylvania 
railroad,  the  Milwaukee  railroad,  the 
New  York  subways,  and  the  Reailing 
railroad.  Called  to  active  service  in  the 
army  in  October,  1943.  he  became  a 
company  commander  in  the  744th  Rail- 
way Operating  division.  After  ser\ing  as 
superintendent  of  maintenance  of  ways 
with  the  710th  Railway  (irand  division 
in  Western  Kurope.  Professor  Hay  was 
transferred  to  Korea,  where  he  aided 
the  American  military  government  by  re- 
juvenating the  neglected  Korean  rail- 
ways as  chief  engineer,  both  of  the  bu- 
reau of  transportation  and  of  the  Korean 
railways. 

Born  in  Hay  City.  Michigan.  Profes- 
sor Hay  attended  Carnegie  Tech  in 
Pittsburgh  and  graduated  with  a  R.S. 
in  management  engineering.  He  has  done 
graduate  work  at  Yale  university  and 
New  \  r)rk  umvcrsity. 

A  member  of  the  American  Railway 
Kngineering  association,  Professor  Hay 
also  belongs  to  the  Army  Transportation 
association  and  holds  a  lieutenant-colo- 
nel's commission  in  the  reserves.  Pho- 
tography, canoeing,  and  of  course,  the 
inevitable  railroads,  are  included  in  his 
hobbies.  Throughout  the  war  he  carried 
a  Kodak  Hantam  with  which  he  snapped 
many  pictures  of  foreign  railways. 


hi/  Itiil/i   Itonr.  I'hvm.'  ttt 
anil  riiil  Ihtll.  li.li.  '  t» 

HARR^    HORN 

"What  do  \()u  want  to  inter\icw  nu- 
for?  I'm  not  dead  yet."  were  the  open- 
ing words  of  Harry  Horn,  associate  pro- 
fessor of  electrical  engineering.  Mr. 
Horn  is  a  tall,  slender,  and  modest  man 
with  an  ob\-iously  subtle  sense  of  humor. 

He  was  born  in  Cleveland.  Ohio.  Iiad 
his  high  school  training  at  East  High  in 
Wichita.  Kansas,  and  then  went  to  the 
Iniversity  of  Kansas.  Although  he  is  an 
electrical  engineer  now.  he  was  once  an 
English  instructor.  He  received  an  A.B. 
in  English  at  the  University  of  Kansas 
where  he  did  some  graduate  work  and, 
at  the  same  time,  taught  American  Lit- 
erature and  a  graduate  coiu^se.  Doing  a 
complete  about  face,  his  interest  sudden- 
ly shifted  from  literature  to  engineering 
whereupon  he  came  to  the  University  of 
Illinois  to  receive  his  B.S.  degree  in 
electrical  engineering.  He  then  went  to 
M.I.T.  to  earn  his  master's. 

He  came  back  to  the  University  as 
an  instructor  in  tiie  fail  of  l''.i7  and 
sta\ed    until   he   went   into   tiie   navy   in 


PROFESSOR  HORN 

June  of  l'^44.  He  went  into  officers 
training  and  then  into  radar  training. 
Professor  Horn  had  his  pre-radar  train- 
ing at  Bowdoin  college,  Maine.  He  was 
assigned  to  the  post-graduate  school  at 
the  naval  academy  where  he  instructed 
fleet  officers  in  electrical  engineering. 
He  remained  there  until  the  spring  of 
1946  when  he  was  released  from  service 
with  the  rank  of  lieutenant.  He  then 
returned  to  the  U.  of  I.  as  an  instructor. 
Professor  Horn,  a  member  of  the  II- 
( Continued  on   page  3b) 


ACROSS 

1.  Italian  scientist 
who  improved 
electric  genera- 
tors 

9.  Attract,  like  a 
magnet 

13.  Very  soon 

14.  Turf  cut  tor  fuel 

15.  Wealthy 
IG.  The  pres 
17.  Form  i 


C  r  o  s  s  ^v  o  r  d 


18. 


nold 


not 


not,  want 

boss: 


elec- 


19.  Reporter' 
colloq. 

20.  Unit  of  a 
trie  battery 

21.  Microphone: 
slang 

22.  Sour  fruit 
24.  Cognizant 

23.  Chlorine:  chem. 
symbol 

27.  Fragments 
20.  Piece  out 
3f).  Appropriate 
31.  Gcorg.e  S.  Claude 

made  this  famous 
33.  Di.strict  in 

Portuguese 

East  Africa 
.1.5.  Adult  fawn 

36.  Sea  eagle 

37.  Chop  off 

38.  Track 

40.  More  than   just 


4i:.  Part  of  a  shoe 
47.  Invented  the 
elevator  with 

49.  Near 

50.  Electrical 
multiplier 

52.  Large  South 
American  snakes 

53.  Feminine  name 

54.  Leave  out 

55.  Important  farm 
building 

56.  Ancient  Greek 
contest 

57.  Bolt  fasteners 

58.  Inventor  of 
bakelite 


DOWN 

1.  Front  of  a  radio 
containing  dial, 
etc. 

2.  Positive 
electrode 

3.  Adult  heifer 

4.  At  home 

5.  Iridescent  gem 

6.  Inventor  of  the 
induction  motor 

7.  Exchange  for 
a  tit 

8.  The   thing 

9.  Famous  English 
navigator 

10.  Advance  in  price 

11.  Deed 

12.  Inventor  of  the 
electric  fan 

17.  Coin 


colloq 


13.   Tek 

20.  Maize 

21.  Manufacturer 
23.  Lovers'  favorite 

source  of  light 

25.  Form  of  electric 
cell 

26.  Billiard  stick 
28.  Inventor  of  a 

tuning-in  con- 
nection for 
wireless 

30.  Take  out:  proof- 
reading 

31.  Proton  and 
electron  in 
close  union 

32.  Bitter  vetch 

34.  Finial  on  a  spire 


37.  Easter   flower 
39.  Sacred    bull    of 
Ancient   Egypt 

41.  Ditches  protect- 
ing castles 

42.  Inventor  of  a 
vacuum-type 
lamp 

44.  Radium  emana- 
tion 

45.  Remain  erect 

46.  Gash 

48.  Moving  fortress 

51.  Large  Aus- 
tralian  bird 

52.  Crv  of  sheep 

53.  Turkish  military 
title 

55.  Size  of  shot 

56.  Major  league  in 
baseball:  abbr. 
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Du  Pont  Digest 

Items  of  Interest  to  Students  of  Science  and   Engineering 


The  Synthesis  of  Nylon 


Chemists  of  original  nylon  research  team  honor  mdmory  of  Dr.  Carothers  at  the  dedica- 
tion. They  ore:  J.  W.  Hill,  Ph.  D.,  M.  I.  T.  '28;  H  B.  Dykstro,  Ph.  D.  Ohio  State  '27;  G.  J. 
Berchel,  Ph.  D.  Colorado  '29;  J.  E,  Kirby,  Ph.  D.  Iowa  Slate  '29;  E.  W.  Spanagel,  Ph.  D. 
McGill  '33;  D.  D.  Coffman,  Ph.  D.  Illinois  '30;  and  F.  J.  Von  Natta,  Ph.  D.  Michigan  '28. 
Dr.  Carothers  received  his  Ph.  D.  from  Illinois  in  1924. 


Recently  the  Nylon  Research  Labora- 
tory near  Wilmington  was  dedicated  as 
"The  Carothers  Research  Laboratory," 
in  honor  of  the  late  Wallace  Hume 
Carothers  and  his  classical  researches 
on  the  structure  of  polymers,  the  mech- 
anism of  polymerization,  and  the  in- 
vention of  nylon. 

In  1928,  a  group  of  chemists  under 
Carothers  began  a  study  of  polycon- 
densation  which  led  eventually  to  the 
discovery  of  nylon.  The  project  was 
part  of  a  program  of  fundamental  re- 
search to  discover  scientific  facts  which 
might  be  of  eventual  value  in  laying  a 
foundation  for  applied  research. 

As  the  first  point  of  attack,  they  chose 
the  condensation  of  dibasic  acids  with 
glycols  and  reaction  materials  which 
would  preclude  the  formation  of  rings. 
They  obtained  linear  polymers  of  mo- 
lecular weights  between  2300  and  5000. 

Molecular  Weights  Increased 

After  two  years,  a  significant  advance 
in  linear  polymer  preparation  was 
achieved.  Through  the  use  of  the  molec- 
ular still,  it  was  possible  to  obtain  ma- 
terials of  molecular  weights  between 
10,000  and  25,000,  which,  when  molten, 
could  be  drawn  into  filaments. 

More  important,  the  cooled  super- 
polyester  filaments  could  be  further 
drawn  into   fibers  several  times  their 


original  length  and  thereby  acquired 
luster,  tensile  strength,  elasticity,  plia- 
bility, and  toughness  much  greater  than 
the  initial  polymer.  In  contrast  with 
ordinary  textile  fibers,  their  tensile 
strength  was  unchanged  by  wetting. 

The  striking  properties  of  the  fibers 
aroused  the  hope  of  finding  a  commer- 
cial fiber  from  some  type  of  linear 
superpolymer.  Investigation  showed, 
however,  that  fibers  from  the  polyesters 
were  too-low  melting  and  too  soluble 
for  textile  purpo.ses.  Mixed  polyester- 
polyamides  were  also  not  of  interest  in 
this  category. 

Research  on  Fibers 

The  possibility  of  a  commercial  fiber 
development  seemed  remote,  but  the 
intuition  that  frequently  accompanies 
research  genius  prevailed,  and  Carothers 
was  encouraged  to  direct  his  research 
on  superpolymers  specifically  toward 
r.pinnable  fibers.  A  polyamide  from  9- 
.iminonanoic  acid  gave  a  fiber  of  195  C. 
inciting  point,  equal  in  strength  to  silk. 
,Tnd  clearly  indicated  the  possibility  of 
obtaining  a  mater'Tl  for  fibers  of  com- 
mercial utility. 

In  1935,  the  superpolymer  from  hexa- 
methylene  diamine  and  adipic  acid  war) 
first  synthesized.  It  melted  at  263 C, 
was  insoluble  in  common  solvents. 


More  facts  about  Du  Pon<— Listen  to  "Cavalcade  ot  Americ?, "  Mondays,  8  P.M.  EST,  on  NBC 


Dr.  Wallace  Hume  Carothers 

1396-1937,  was  the  first  organic  chemist  in 
industry  to  be  elected  to  the  National  Academy 
of  Sciences.  During  his  short  scientific  career  he 
made  contributions  that  hove  greatly  enriched 
American  life. 

tough,  elastic  and  had  the  best  balance 
of  properties  and  manufacturing  costs 
of  any  of  the  polyamides  then  known. 
A  third  period  of  research  covered 
commercial  development.  The  task  was 
enormous,  and  to  reduce  to  a  minimum 
the  "time  between  the  test  tube  and 
the  counter"  a  large  force  of  some  of 
the  most  competent  chemists,  physi- 
cists, chemical  and  mechanical  engi- 
neers available  was  assigned  to  the 
project.  The  story  of  the  manufacture 
of  nylon  will  be  told  next  month. 


Questions  College  Men  asl( 
about  working  witti  Du  Pont 

Where  would  I  he  located? 

Openings  for  technical  graduate;! 
may  exist  in  any  one  of  the  35  Du 
Pont  research  laboratories  or  83 
manufacturing  plants.  Every  effort 
is  made  to  place  men  in  positions 
for  which  they  are  best  suited  and 
in  the  section  of  the  country  which 
they  prefer.  Write  for  new  booklet, 
"The  Du  Pont  Company  and  the 
CoUege  Graduate."  2521  Nemours 
Bldg.,  Wilmington  98,  Delaware. 


BETTER    THINGS    FOR     BETTER    IIVING 
.     .JHROUCH    CHEMISTRY 
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ARTIU'R  I.KINIXCKR 


CKORCE   FOSTKR 
.hsfitliitc  Editor 


K 


SlioitK  hct'ori-  the  war  a  f!;i\'at  many  pi'o- 
plc  could  tic'ciucnrl\'  be  heard  to  say.  "I  sure 
do  wish  that  we  could  get  back  to  the  good, 
old  'horse  and  bugg>'  days!"  V.\i-\\  today  the 
same  idea  is  often  expressed  when  one  man 
turns  to  his  neighbor  with,  "Well,  now  that 
tlu-  war  is  over  I  guess  it  will  take  a  little 
while  tor  things  to  return  to  normal,  but  I 
certainly  wish   it  would   hurry   up. 

The  mere  expre.ssion  of  the  idea  indicates 
that  many  people  recognize  the  fact  that  some- 
thing important  is  lacking  in  our  lives  today. 
Most  people,  however,  do  not  go  beyond  the 
point  of  complaining  about  it.  Like  the 
weather,  it's  something  the>'  feel  they  can't  do 
anything  about  anyway — so  why  try.  Fortun- 
ately for  all  of  us,  something  can  be  done 
about  it  provided    we  know  what  IT  is. 

In  other  words,  what  was  there  about  life 
in  the  'horse  and  bugg\'  days  that  seems  to 
be  desirable  to  us  now?  Was  it  the  low  prices 
and  wages  characteristic  of  the  relatively 
stable  econom\  of  the  early  nineteen  hun- 
dreds? W'.is  it  the  nulependent  feeling,  caused 
by  the  greater  number  of  small  businesses  at 
that  time?  Or  was  it  the  slow',  easy-going  pace 
of  living  also  so  characteristic  of  that  era? 

Kvcn  just  a  little  thought  on  the  subject 
should  reveal  the  fact  that  none  of  these 
things,  either  individually  oi-  collccti\<'ly,  are 
sufficiently  important  to  make  ,i  return  to 
the  'horse  and  buggy'  days  so  desirable.  A 
little  more  serious  thought  on  the  subject, 
however,  should  re\eal  that  the  one  thing, 
.above  all  others,  which  made  living  at  that 
time  M)  much  more  pleasant  than  now  is  that 
the  average  individual  then  exercised  a  little 
CONSIDKRATIOX  FOR  'I'HF  RIC^HTS 
OF  THF  OTHER  FELLOW! 

Consciously  or  carelessly,  the  average  per- 
son today  seems  to  have  forgotten  all  about 
such  a  thing  as  the  Golden  Rule.  In  this  age 
of  high-speed  living,  economic  insecurity,  ex- 
cessive wage  and  price  demands,  and  general, 
all-arouiul  upheaval  the  axerage  individual  has 
become  hyper-intent  on  making  money  and 
promoting  his  own  interests.  Consequently, 
this  "every-man-for-himself"  attitude  has  vir- 
tually made  the  average  person  apparently 
totally  unaware  of  the  fact  that  someone  else 
is  trying  to  live  in  this  world  besides  himself. 

The  truth  of  this  statement  is  readily  evi- 
dent, and  examples  of  thoughtless  selfishness 
can   be   found   todav  in   almost   anv   corner  of 


life.  How  often,  for  example,  have  you  walk- 
ed into  a  crowded  restaurant,  where  the  wait- 
ing line  forms  to  the  rear,  and  seen  people 
discussing  the  weather  over  their  second  or 
third  cup  of  coffee,  blissfully  ignorant  of  the 
fact  that  anyone  else  is  within  a  thousand 
miles.  When  you  are  patiently  waiting  your 
turn  in  a  line,  how  many  times  have  you 
seen  that  fellow  walking  down  from  the  head 
of  the  line  and  searching  hopefully  for  a 
friend?  How  did  you  feel  that  time  when 
some  fellows,  chatting  merrily  away,  were 
walking  foiu'  abreast  along  the  sidewalk  and 
\ou  either  had  to  get  off  in  the  snow  or  go 
charging  right  through  them?  (^r  how  fre- 
quently have  you  been  driving  along  the 
street  and  that  fellow  up  ahead  veers  to  the 
left,  cuts  rights  across  in  front  of  you,  and 
then  wants  to  know  why  in  h —  you  can't 
look  where  you're  going?  On  the  other  hand, 
how  many  times  have  YOU  been  that  fellow? 

These  are  only  a  very  itw  of  the  classic 
examples  of  the  thoughtless  lack  of  CON- 
SIDERATION FOR  THE  RIGHTS  OF 
THE  OTHER  FELLOW.  The  entire  list 
would  require  too  much  space  and  would 
consist  largely  of  minor  infractions  like  the 
ones  mentioned.  When  it  comes  to  a  real  crisis, 
the  average  individual  will  respond  .selflessly 
because  he  takes  the  time  to  think ;  but  in 
every-day  living  he  goes  thoughtlessly  about 
his  business,  irritating  the  people  with  whom 
he  must  associate  simply  because  he  "just 
didn't  think."  This  egocentric  attitude  may 
be  fostered  parrh  by  the  economic  conditions 
and  partly  b\  the  traditionally  American 
theory  of  individual  independence;  but  in  or- 
der to  live  pleasantly — yes,  even  peacefully — 
with  our  fellow  man,  greater  recognition  must 
be  given  to  the  social  interdependence  of 
people.  We  cannot  even  hope  to  establish  suc- 
cessful international  relations  through  the 
United  Nations  uidess  we  first  learn  to  live 
with   each   other. 

To  do  this,  vou  and  1  must  work  into  our 
dailv  lives  much  greater  THOUC^HTFUL- 
NESS  FOR  THE  RKiHTS  OF  THE 
OTHER  FELLOW.  Although  seemingly  a 
bit  difficidt,  this  can  be  accomplished  very 
simply  by  two,  quick  rules-of-thunib:  (  1  )  Is 
this  action  of  mine  going  to  interfere  with  or 
irritate  anyone,  and  (2)  How  would  I  feel 
if  someone  else  were  going  to  do  this  and 
I   were  on  the  receiving  end. 
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Here's  help 
in  bridgin; 
this  gap 


To  help  bridge  the  gap  between  college  and  in- 
dustry, \\  estinghoiise  many  years  ago  established 
its  Graduate  Student  Training  Cours<>.  This  plan 
has  provided  practical  training  for  more  than  1  kOOO 
college  graduates  in  its  more  than  50  years  of 
operation. 

Through  basic  training  in  itidustrial  methods 
and  organization,  phis  practical  work  assignments 
to  prepare  the  wav  for  future  specialization,  the 
course  equips  graduates  to  find  their  most  effective 
place  in  the  W  estinghouse  organization. 

A  new  booklet.  Finding  Your  Place  in  Indiislry. 
describes  this  course  in  detail.  It  also  contains 
many  helpful  suggestions  on  choosing  the  right 
job  and  the  right  company — regardless  of  what 
career  you  plan  to  follow. 

Get  vour  copy  of  this  litl[iful  lionk  at  otici'. 
It's  free!  (,.ii«im;, 


^Estinghouse 

PLANTS    IN    25    CITIES  .  .  .   C_^    OFFICES    EVERYWHERE 


I 
I'la. 


>laaiii 
cinont 


t)llicer  of 


'iii</i/if^  Your 
vour  iiniv 


(I   /m/(j,s/rv 
nail  this  lo 


The  Distriit  Eduvnt'wnal  Cmmlinutoi 

II  riitiiifihdiisf  Elfitrir  CorjuiriUiim 

20   \.  II  mkvr  Driiv.  P.O.  Box  li.  /..me  90 

Chitiiliu  0.  Illinois 
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_Coursc_ 


AilJress- 
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ENGINEERING  EXAM  .  .  . 

( Coiitimicil    tiom   pa^c    \b) 

thf  pi-rci-iit:it;f  change   in   Irn^'tli   i)t    the 
pipf? 

4.  A  boiliT  is  fiicil  with  a  coal  coii- 
tainiiiK  75^f  carbon  and  8%  ash,  biirn- 
cil  imdtT  such  conihtions  that  the  elimi- 
nation of  conibiistiblf  matter  from  the 
refuse  is  complete.  The  air  enters  the 
furnace  at  90^  F.  with  a  relati\e  hu- 
midity of  80%.  The  vapor  pressure  of 
water  at  90''  F.  is  Mt  mm.  of  mercury. 
The  flue  gases  go  to  the  stack  at  580  ' 
F.,  the  average  flue-gas  analysis  show 
12.6%  CO,,  6.2  %  (),,  and  1%  CO. 
Calculate: 

(a)  The  per  cent  of  excess  air 

(b)  The  complete  analysis  of  the  fuel 

(c)  The  cubic  feet  of  stack  gas  per 
pound  of  coal 

(d)  The  cubic  feet  of  air  per  pound 
of  coal 

5.  For  a  by-protiuct  coke  plant: 

(a)  Draw  a  sketch  of  a  by-product 
coke  oven  and  label  the  principal 
parts 

(b)  Describe  liow  ammonia  is  recov- 
ered  from   the   gas 

(c)  Describe  a  method  for  rcnio\ing 
hydrogen    sulfide    from    the    gas 


otlu-i-  tli:ui  1\\   tile  use  of  lime  and 

iron   r)\ide 
(d)    Describe  the  rec()\ery  of  ben/ene 

from  the  gas 
().  As  an  engineer,  you  are  asked  to 
design  the  evaporating  system  to  concen- 
trate 30,000  lbs.  per  day  of  caustic  solu- 
tions from  8';  to  50%.  Hriefly  outline 
the  proceilure  to  be  followed,  including 
the  data  require<l,  tile  method  of  deter- 
mining the  best  sef-up  and  materials  of 
construction. 

7.  In  a  certain  jirocess  there  is  recov- 
ered a  mixture  containing  about  10  mo- 
lar ',  of  normal  propyl  alcohol  and 
about  'K)  molar  %  of  water.  It  is  pro- 
posed to  prepare  from  tiiis,  by  one  or 
more  continuous  distillation  operations, 
a  recovered  propyl  alcohol  containing  at 
least  98  molar  %  of  propanol  (with  not 
more  than  a  trace  of  benzene)  and  a 
waste  carrying  not  more  than  0.1  molar 
%  of  propanol  antl  not  more  than  a 
trace  of  benzene.  Benzene  is  to  be  used 
as  the  "azeotropic"  separating  liquid. 

Data  are : 

B.  Pt.-°C. 

Water   100 

n-Propanol    97.2 

Benzene    80.2 


A/eotropic  iiiixtLU'es : 

Molar  per  cent  in  Vapo 


Water 

Benzene 

Propanol 

H 

I'r.-   C. 

S6.S.? 

0 

43. 1  7 

S7.7 

0 

79.1 

20.9 

77.1 

29.6 

70.4 

0.0 

69.2 

28.3 

62.8 

8.9 

65.8 

Draw  a  neat  flow  sheet  for  a  distil- 
lation plant  to  effect  the  desired  separ- 
ation, indicating  the  approximate  com- 
position of  each  stream  entering  and 
leaving  each  column.  If  the  reflux  to 
the  top  of  a  column  differs  in  composi- 
tion from  the  product  withdrawn  at  the 
top  of  that  column,  indicate  the  approx- 
imate composition  of  each. 

8.  A  ball  mill  fed  with  %-\n.  rock 
is  delivering  a  ground  product  for  solu- 
tion in  a  leaching  tank.  The  product 
must  not  be  coarser  than  20-mesh  ;  the 
presence  of  material  much  finer  than  20- 
mesh  is  not  advantageous.  The  ball  mill 
is  operating  in  closed  circuit  with  a  clas- 
sifier that  removes  the  20-mesh  material 
and  returns  the  oversize  to  the  mill. 

A  screen  analysis  of  the  mill  outflow 
shows  an  undesirably  large  percentage 
of  material  of  about  the  feed  size  or 
slightly  below  it;  the  percentage  of  ma- 
terial in  the  range  from  6-mesh  to  20- 
( Continued   on   page  30 ) 
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Our   kiiouledge  is  the  amassed  thought  and  experience  of  innumerable   minds" 


—RALPH  ^\.vi,i)0  I  :\ii;kson 


Why  some  things  get  better  all  the  time 


T1115  OLD-FASHIONED  STOVK  has  M  ariiud  many  a  gen- 
eration through  the  years.  But  todav  faniiHes  are  kept 
liealthfully  warm  hv  far  more  effective  means. 

There  arc  electric  lieaters  and  electric  blankets  m  ith 
their  eflicient  alloy  heating  elements.  Tndi\  idual  gas 
fuel  installations.  Improved  heating  systems  for  our 
homes,  ranging  from  oil  hurners  with  fuel  nozzles  of 
long-lasting  s\nthetic  sapj>liirc  to  tin;  new  panel  heat- 
ing with  its  welded  piping.  Mso  gi\  ing  vou  finer  scr\  icf 
are  helter  iii-iilated  electrical  wiring,  xa"-!  ceiilral  IhmI- 
ing  s\  >lciii^.  and  city  and  cro^s-couiilrv  ga-  liic-. 

Far-i'eaciiiiig  are  l!ic  improvenienls  in  healing  and 
power  enjoyed  by  families  todav  .  .  .  \\ul  most  of  tliese 
improvements  are  possible  because  of  bcllcr  nidtcritils. 


I'nidiitiiiii  better  nidteridls  for  the  //sc  of  Iruliistrv  iiiul 
the  heiujit  oj  mankind  is  the  ivorii  vf  I  \\l(>.\  ('.  IKIlIDi:. 
Basic  knowledge  and  persistent  rescarcJi  arc  re- 
([uircd.  particularly  in  the  fields  of  science  and  engi- 
neering. Working  with  extremes  of  heat  and  cold — frc- 
fpientlv  as  high  as  6000°  or  as  low  as  300°  below'  zero, 
Fahrenheit  —  and  with  vacuums  and  great  j)rcssures, 
I  nils  of  U(Xj  now  separate  or  condiinc  ncarlx  one- 
half  of  the  many  clcm.Mits  of  the  carlii. 

Union  Carbide 

^yvjt   CAJiJtOjv  coxJ'OJtAriOjy 

3  0    E  A  S  T     12nd     ^  T  1!  E  E  T       \\\^A        >  I    ^^      "i  O  It  K      17,      N  .     Y . 


Vrmliicta  oj  Diiiaions  n/itl  I'liil;  /.'.v/v.-'^? — 

I.iNDr  OxvcrN    •    PRrsT-0-T,iTE  Acktvlent:    •    Pvrofax  Cas    •     I!  \Ki.i.rrn.  Krhnh,  and  Vinvi.ite  Plastics 

\cin:soN'  F.i.EL  TRonEa     •     EvEREADY  Flashlighis  and  Batieries    •     Namonai.  Carbons 

Prestone  and  Trek  AniiIreezes    •    Electromet  Alloys  and  Metals    •    IIaynes  Stellite  .Xllovs    •    Synthetic  Organic  Chemicals 


Wliiil  Mm  Nhiill  I  Take? 


hif  lid    nUarl.  K.K.'IU 


The  wise  sc-k-ctioii  ot  cIi'ctiM's  shouKl 
be  the  concern  of  all  stinlent  eiisiiiUTis 
because  eleetives  are  an  integral  part 
ot  every  engineeriii};  curriculiini.  l.lei- 
tives  are  included  in  the  curriculum  tor 
an  express  purpose:  To  offer  the  stu- 
dent opportunity  for  as  broad  a  training 
for  industry  and  society  as  is  possible 
in  the  time  available.  To  satisf\  this 
reijuirement,  an  elective  should  fulfill 
one  of  two  conditions:  (1)  It  should 
parallel  your  major  field.  For  engineers, 
additional  mathematics,  physics,  and 
chemistry  courses  are  recommended.  A 
few  Tion-techiu'cal  courses  may  also  be 
included  in  this  categor\,  among  them 
public  speaking  and  business  letter  writ- 
ing, both  of  which  are  indispcnsible  to 
the  graduate  engineer.  ( _' )  It  should 
train  you    to  be  an  intelligent  and   ra- 


tional member  of  your  community.  This 
group  includes  all  the  humatiities — po- 
litical science,  history,  economics,  etc. 
.A  large  number  of  students  have  hob- 
bies, and  would  find  it  advantageous  to 
further  their  knowledge  along  this  line. 
In  this  instance  it  would  be  advisable 
to  idtilize  their  eleetives  to  assist  them 
in  the  attainment  of  this  knowledge. 
Consideration  would  then  be  given  to 
the  natural  sciences,  such  as  botony  and 
zoology,  and  courses  in  radio,  |ihotog- 
raphy,  etc. 

The  paucity  of  eleetives  in  our  engi- 
neering curricidum  makes  it  desirable 
to  consider  various  other  factors  before 
making  the  final  selection  of  an  elective. 
1  he  contents  of  some  couises  are  easily 
grasped  and  therefore  can  be  mastered 
after  g.aduation  by  home  study.  How- 


ever, orlier  couises,  su 'li  ;is  /oology  and 
botanv,  require  expensive  equipment; 
and  it  would  be  impractical  to  attempt 
to  study  these  subjects  if  the  eqiiipmen*; 
']■  to  be  purcli;iscd  ;ir  one's  own  expense. 
()tlHM-  courses  require  constant  guid- 
ance; namely,  mathematics  and  physics, 
where  progress  nu'ght  be  erratic  when 
attempts  are  made  to  master  them  with- 
out an  instructor;  while  still  others  re- 
quire constructive  criticism,  such  as  pub- 
lic speaking  and  letter  writing.  Elee- 
tives requiring  one  of  the  above  factors; 
namely,  equipment,  guidance,  or  criti- 
cism, should  be  given  first  consideration 
by    the  student. 

The  time  available  for  formal  courses 
is  limited;  however,  formal  courses  are 
not  the  only  source  of  information  avail- 
able t&  the  student  engineer.  Valuable 
experience  can  be  acquired  by  participa- 
tion in  extracurricular  activities.  There 
are  many  departmental  societies  on  cam- 
pus whose  aim  should  be  to  encourage 
activities  that  are  non-technical.  Other 
opportunities  include  the  meetings  of 
the  technical  and  non-technical  societies 
and  attendance  at  lectures  given  by 
speakers  brought  to  the  campus  b\-  these 
societies. 

Engineering  is  analysis  and  reasoning. 
Engineering  methods  can  be  applied  in 
the  selection  of  eleetives. 


In  Famous  Restaurants 
iii  Everywhere— 

Performs  half  a  dozen  indispen- 
sable services  —  conditioning  ai.-. 
cooling  drinking  water,  dispensing 
beverages,  freezing  ice,  making  ico 
f  cream,  quick-freezing  foods,  and 
.\fn,„  nim„n  Room  at  Ihc  Royal  Holding  desired  temperatures  in  any 
//iKioiidii    Hold,    Haiwhtlu.  number    of    rooms     and     boxes — for 

meats,  fish,  poultry,  dairy  products, 
fruits,  vegetables,  frozen  foods, 
candy,  flowers,  etc  Write  for  litera- 
ture. 


The    Frick    Craihiotc    Traimiig    Course 
in   Rcfriffcration   and  Air  Conditioning, 
nc.v     in     itx     SOIIi     year,     is     approved 
un,ter    the    C.I.    Bill   of    Riohls. 
Eailern 
Conntries    that     use     Frick    A<r  rniriJ  rr\     \li  l  d 

Condc(ioniiii7  and  Refrig.  rKILIV  LU.,  Waynesboro,  ra. 


Is  the  selection  of  Easter 

Greeting  Cards  your 

problem? 

Strauch's 

Photo  Art  House 
709  S.  Wright 


HAS  THE   LARGEST  SELECTION  OF 

GREETING    CARDS   AND    SMALL 

GIFTS    ON    THE    CAMPUS 

We    Feature    Gifts    and    Greetings 
for   All    Occasions 
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SMART  ENGINEERS  USE 
the 

LAUNDRY  DEPOT 

808  S.  Sixth  St. 
Laundry  Service  and  Dry  Cleaning 


Todd's  Restaurant 

Good  Food  and  Quick  Service 

DINNERS  -  STEAKS 

SANDWICHES  -  CHOPS 

Corner    Fifth    and    Green   Streets 

Champaign  —   Dial  6-1643 

look  for  fh« 
single    ^^^^    ridg© 


OKONITE    £%. 

insulated  wires  and  cables 
for  every  electrical  use 


Engineers! 

Get  Your  School  Supplies 


6Z7EAST  G 


PHOME  mad. 


AROUND  THE  CORNER  ON  GREEN  STREET 


MARCH,  1947 
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sivf  I'.xperifiK'f  in  thi-  plantiinn,  iliicc- 
tion  and  connlination  ot  ri'scauli  in  his 
previous  position  as  cliift  t-njiiiiccr  ot 
Special  Projects  laboratory  at  Wrii^ht 
field. 

Since  the  outset,  association  with 
branches  of  the  armed  services  and  w  irli 
industrial  concerns  has  been  acti\ely 
soukIu,  with  the  residt  tliat  the  program 
now  inchules  projects  tor  the  Army  Air 
forces,  the  Si};nal  corps,  ami  the  Office 
of  Naval  research.  Provision  is  being 
matle  to  enlarge  the  participation  of  in- 
dustrial concerns  in  sponsorship  of  re- 
search programs  and  research  fellow- 
ships. Plans  are  likewise  in  action  to 
provide  a  nucleus  of  fundamental  re- 
search sponsored  oTily  by  the  l'niversit\' 
and  subject  to  no  limitations  as  to  sub- 
ject matter  or  eventual  direction. 

The  research  and  development  prob- 
lems arising  from  the  necessities  of 
World  War  II  are  very  much  in  c\i- 
derice  in  the  programs  now  being  fol- 
lowed. For  example,  the  largest  single 
group,  under  the  direction  of  Prof.  A. 
L.  Samuel,  is  engaged  in  the  develop- 
ment of  high  frequency  klystrons  and 
niagnetron>  im   lf.\\  imwci    receiver  tube 


wdik.  The  need  foi'  local  oscillator  tubes 
in  ladar  recei\ing  sets  still  exists  al- 
though the  emphasis  has  shifted  to  high- 
er and  higher  freiiuencies.  In  connection 
with  these  tube  development  researches, 
investigation  is  being  conducted  into 
new  methods  of  generating  ultra-high 
frequency,  continuous  waves  ranging  in 
frequency  up  towards  an  eventual  union 
with  the  infra-red  spectrum.  Plans  have 
been  drawn  up  for  a  completely  modern 
tube  laboratory  which  offers  the  latest 
facilities  and  techniques  in  tube  con- 
struction and  design.  The  Uni\ersity 
has  set  aside  $5l),(lllll  for  the  moderniza- 
tion of  the  large  lecture  hall,  room  215 
I".  I'",  laboratory,  tor  this  purpose.  At 
the  present  writin;;,  construction  woik 
is  being  started. 

Problems  of  power  measurement  at 
ultra-high  frequencies  ;uul  the  specifica- 
tion of  cr\stal  oscillator  circuit  constants 
are  being  carried  out  by  groups  working 
with  Dr.  L.  T.  DeVore,  who  divides 
his  time  between  general  administration 
of  the  whole  program  and  specific  re- 
search problems  on  theory  and  tech- 
niques of  measvuement. 

A  novel  approach  to  the  study  of  arc 
welding  techniques  is  offered  by  a  group 
working  with  Dr.  G.  H.  Fett  on  the 
high-speed  photographing  of  the  deposi- 
tion   processes    active    in    welding    arcs. 


From  these  studies  it  is  hoped  to  dis- 
cover the  mechanisms  by  which  metal 
is  transferred  from  the  welding  elec- 
trode to  the  welded  joint.  Hy  way  of 
contrast,  another  group  is  working  on 
a  problem  in  the  electrical  measurement 
of  very  small  time  intervals;  in  particu- 
lar, an  application  to  radar  range  deter- 
mination is  of  immediate  significance. 
Any  improvements  in  this  field  are  of 
great  importance  and  interest  to  the 
scientist  in  general. 

While  these  projects  indicate  to  some 
extent  the  scope  of  the  research  pro- 
gram, they  are  by  no  means  exhaustive 
of  the  list.  Problems  in  the  detection  of 
infra-red  radiation  are  being  considered 
b\  workers  with  Dr.  F.  D.  Bennett  and 
Mr.  W.  J.  Fry.  Fiuidamental  studies  in 
electromagnetic  field  problems,  of  imme- 
diate importance  in  direction  finding 
techniques,  are  being  made  by  a  group 
luider  Dr.  E.  C.  Jordan.  The  effect  of 
wave  form  and  frequency  on  power  ma- 
chinery design  is  a  project  about  to  be 
initiated  by  Professors  Keener  and  Fau- 
cett.  Problems  in  illumination  engineer- 
ing can  be  studied  under  Prof.  J.  (). 
Kraehenbuehl. 

(Opportunities  for  graduate  research 
in  the  above  programs  are  numerous. 
There  is  a  steadily  growing  list  of  re- 
( Continued  on  page  29) 


LUFKIN  "Peerless"  Chrome  Clad 
Steel  Tapes 


Rough,  tough   measuring 
work   can't   hurt  the   Lufkin 
"Peerless"  Chrome  Clad  Steel 
Tape.     Jet   black   markings   are 
always  easy  to  read.    Sturdy  sfeel 
line    is    covered    with    satin    smooth 
chrome   that    resists   rust   and    will    not 
crack,    chip,    or    peel.     For    free    catalog 
write  THE  LUFKIN  RULE  CO.,  SAGINAW, 
MICH.,  New  York  City. 


FO/t  ACeUftACV 


Engineers  are  practical 

m   SAVE  TIME 

•   SAVE  MONEY 

Try  the 

BOOKATERIA 

at 

SCHREIBER'S 

BOOK  STORE 

711    S.   Wright  —   Phone  6-1226 
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From  an  intimate  dress  shop 
to  one  of  the  tremendous  Celanese  textile  plants 
YORK  makes  climate-to-order 


The  huge  turho-conipressor  air  con- 
ditioning systems  that  serve  millions 
of  cuhic  feet  in  the  spinning  rooms  of 
the  ultra -moilern  plant  of  Celanese 
Corporation  of  America  at  Celco.\  a., 
are  a  farcry  from  the  packaged  aircon- 
ditioner  which  cools  the  fashionahle 
Lewis  Gown  Shop  in  Philadelphia. 

But  hoth  are  ^ork  Air  Coiulition- 
ing,  and  each  does  its  joh  eflicientlv 
and  economicallv.  It  takes  one  sort 
of  climate  to  produce  yarns  for  beau- 


tiful fahrics.  and  another  sort  to  sell 
them,  hut  hoth  of  these  customers 
are  happy  since  each  has  just  what 
he  asked  for. 

In  your  own  business,  w  liether  your 
])roblems  involve  air  conditioning  or 
refrigeration,  or  hoth,  three  facts  rec- 
ommend vour  consideration  of  ^ork: 
1.  The  wide  range  of  \ork  equipment 
as  to  function,  type  and  capacity  as- 
sures jielection  of  the  right  imit  for 
the  right  place,  no  matter  how  large 


or  how  small. 

2.  The  aggn'gate  installed  capacity 
1)1  ^ork  mechanical  cooling  for  com- 
mercial use  exceeds  that  of  any  other 
manufacturer. 

3.  \ork  research — already  responsible 
for  so  many  important  advances — 
has  been  accelerated  and  intensified 
...  an  assurance  of  the  lasting  value 
of  \ork  equipment. 

\ork  CJorporatiou,  York,  Penna. 


ng^ 
^h-.- 


HEADQUARTERS    FOR    MECHANICAL    COOLING    SINCE    1885 


MARCH.  1947 
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IN  ADDITION  TO  COMPLETE  BANKING  FACILITIES  WE  OFFER  YOU 
A  NEW  ECONOMICAL  CHECKING  SERVICE  KNOWN  AS- 


''Illinicheck 


99 


NO 


Additional  charge  for  deposits  or  checks 
Minimum  balance  required 
Pass  book  to  bother  with 


W'e  (icsinncd  this  economical  clieclsins  service  tor  VOU.  Siini)ly  buy  a 
iiook  of  I'll  ILLINICIIECKS  for  one  dollar  and  use  these  checks  as  long 
as  you  ha\('  a  lialance  in  your  account. 

WHY  CARRY  CASH  —  CARRY  A   BOOK  OF  ILLINICHECKS 


Champaign  County  Bank  &  Trust  Co. 


Main  at  Broadway  —  Urbana 


C.  A.  WEBBER,  President 

FRED    fi.    HARRISON,    Vice    President 


GEORGE  I.  MAXWELL,  Vice  President 
E.    E.    LATOWSKY.    Cashier 


Ljr\l\vjIjlU    1       ENGINEERING  SECTION 

TEXTBOOKS,  DRAWING  INSTRUMENTS 

ATHLETIC    SUPPLIES,    LAUNDRY    BAGS 

ELECTRIC  SUPPLIES,  NOTEBOOKS 

The  CO-OP 

Green  and  Wright                                                                                  Plione  6-1369 
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ELECTRICAL  RESEARCH  . . . 

(Continued    Ironi   p:vj.e   J(> ) 

search  assistantships  and  tflli)\vships 
available.  At  present,  there  are  more 
than  one  hundred  students  enrolled  in 
graduate  electrical  engineering  study,  in- 
cluding a  group  of  forty  officers  sent 
by  the  Signal  corps.  Army  Air  forces, 
and  Army  Ground  forces  to  obtain  prep- 
aration in  advanced  subects. 

While,  at  present,  the  great  expan- 
sion of  both  graduate  and  undergraduate 
branches  of  the  department  has  imposed 
severe  restriction  on  the  space  available 
for  research  work,  construction  of  the 
new  electrical  engineering  building,  to 
be  located  on  the  site  of  the  present 
health  center  at  the  corner  of  Green 
and  Wright  streets,  will  enable  more 
adequate  housing  for  the  work  of  the 
entire  department. 

Trends  along  which  the  research  pro- 
grams will  develop  in  the  future  point 
toward  increased  cooperation  with  other 
departments  in  the  University,  and  to- 
wards increasing  contact  with  industry 
for  the  solution  of  basic  problems  of  mu- 
tual interest.  At  present,  efforts  are 
being  made  to  establish  a  cooperative 
program  with  the  mathematics  depart- 
ment for  research  into  the  design  of 
electrical  and  mechanical  calculating 
machines.  The  notable  progress  made  at 
other  centers  during  the  war  merely 
serves  to  emphasize  the  great  need  for 
rapid  automatic  calculating  devices  to  re- 
lieve research  workers  of  much  of  the 
labor  involved  in  correlating  and  analyz- 
ing data.  In  the  field  of  industrial  co- 
operation, a  project  is  now  being  car- 
ried out  with  the  Eli  Lilly  company  for 
the  development  of  acoustic-field  genera- 
tors for  use  in  research  on  biological 
systems.  Extension  into  other  fields  of 
this  type  of  cooperation  are  actively 
sought  at  the  present  time. 


Down    Like   a    Feather 

A  new  electric  control  system  for 
lowering  cargo  to  docks  can  bring  a 
five-ton  load  to  a  jarless  stop  from  a 
drop  of  150  feet  a  minute. 


Near-Perfection  Rejected 

Tungsten  filaments  99  and  44  100 
per  cent  pure  are  rejected  in  the  manu- 
facture of  light  bulbs.  The  rating  must 
be  at  least  99  and  99    100  per  cent. 


Safe  Nursery  Temperatures 

For  the  winter  nurser\  at  niglit.  open 
the  window  slighth'  at  the  top  and  place 
your  electric  fan  on  some  high  cupboard 
or  shelf,  then  adjust  it  for  medium  speed 
to  circulate  the  air  gently.  This  will 
insure  even  sleeping  temperatures  and 
mixing  of  warm  and  cool  air  without 
danger  of  drafts. 


Here's  What  Norton  Makes 


I  -"any  d.fferent  bonds-  1"     ■'^'°T°"'^   obrosives.    of 

ond  seg.en,s..  -no.:,  dtrrond"''"  ""''■  ''°"« 

yobros.ve  gro<n  for  polish^n'  '"°""'^''  ~''«ls; 


conWshofI 


olH 


No--ro5"Si::::;;;:Ho.. 


ovoaoble  in  '"'" 


dricol 


dl2 
"'"\'on6  Curter  G-i" 


C^''"^'"","   (lot  ond  cyl.n 

""'°'ondco">shof..ron9e 


, stolon 


REfRACTORlES 

refractory  P"^  complete  '"«  °7^^^  „,es  and 
-'^^  "",:*  cements,  |^''^^,;.;,fondVeo.  neo.. 
tory  9'°'"'  T  ,  meta  meltmg  "  .  toiler 
'°hV  ^t^°P^^    °'  Tjrnaces,cerom,cWn.^^^  ^^, 

ing.torenoo^elmg  i„bo  o'o'Y 

(urnoces;   "1^°   "=*'°         .  '.^-'OC. 
nition, 


NORBIDE" 

"The  hardest  moterial  made  by  man  for 
commerciol    use"— ihaf    is    NORBIDE' 
the  (rode  name  for  Norton  Boron  Car.' 
,uJ'  .5  serving  industry  in  three  forms: 
I)  Norbide  Abrasive  for  grinding  and 
lapping  carbide  tools,  and  for  lapidary 
work;   (2)   Norbide  Molded   Shopes  for 
^jj     pressure  blast  nozzles  ond  for  plug,  ring 
tSi.  and  other  types  of  goges;  (3)  Norbide 
Mefollurgical    Compound   for    improving 
the  hardness  ond  cutting  ability  of  tool 
steels  and  as  a  deoxidizing  agent 


cinerotion  on. 


d  t.ltrolion. 


NORTON  FLOORS 


d   obrosive 
sive  ore  mode 


The   hardness,    toughness 
properties  of  Alundumobrr 

s^ir°'a:d^r^",^^°°^^^-Ai:nrr: 

oiair  and  Floor  Ti  e    AlunW,.,-  /- 

Aj_  T-,  '"^r    '^lunoum   CernmiV 

Mosaic  Tile  and  AlnnA,.^  a  ■-•^ramic 

foce  (wet 


ana   permanently   non-slip   su 
or  dry)  for  floors  and  stoirs. 


OILSTONES  and 
COATED  ABRASIVES 

Sharpening  stones  in  sizes  and  shapes  to 
meet  every  need  of  the  industrial  worker, 
the  farmer  and  the  home  craftsman,-  and 
abrasive  poper  and  cloth  in  a  wide  variety 
of  coolings  and  types  for  both  industry 
and  the  home  mechanic  are  available 
through  Behr-Monning  Corp.,  Troy,  New  , 
York,  Division  of  Norton  Company. 


Informative  literature  on  cny  or  all  Norton  products  gladly  sent  on 
request — no  obligation. 

NORTON  COMPANY,  WORCESTER  6,  MASS. 

Offices  or  Warehouses  in  Nine  Cities    •    Branch  Plants  in  Six  Countries   • 
Distributors   in    200   Cities   of   the   United   Stotes   and    Foreign    Countries 
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ENGINEERING  EXAM  .  .  . 

(Continm-d   troiii  page   22) 

iiu'sli  is  low  ;  a  rather  large  part  ot  the 
fraction  tliat  passes  the  id-mesh  sieve 
also  passes  the  lOd-mesh  sieve.  The  mill 
is  operatinj;  at  about  optimum  speed. 
The  crusher  t'eeilinji  the  mill  cannot  con- 
\enientl\  be  set  to  ileli\er  a  product 
tiner  than    '4   in. 

What  chanfie  in  ioadinji  operations 
would  you  suggest  to  increase  the  pro- 
ductivity ot  the  mill,  in  tons  of  material 
that  would   pars  a  2(K)-mesh  screen? 

(IRt)l'P  D 

1.  (a)  You  are  to  decide  the  length 
of  span  over  a  creek  with  the  following 
information:  The  drainage  area  is  25,- 
(KH)  acres  consisting  of  heavily  wooded 
area  and  subject  during  spring  to  great 
amount  of  ice  flow.  I  se  Talbot's  For- 
mula with  a  coefficient  of  O.S.  The 
highest  water  known  w  .is  1  S.f)  ft.  abi)\  e 
flow  line  of  stream. 

(b)    How  many  spans  wouM  sou  rec- 
ommend and  why? 

2.  Ciiven:  Two  tangents  on  centerline 
of  survey  intersecting  at  an  angle  of 
.?()"-18'.  A  house  is  90  ft.  from  the 
point  of  intersection  exactly  in  the  center 
of  the  interior  angle.  Compute  to  the 
nearest  minute  the  degree  of  curve  nec- 
essary   to    run    HI    a    cur\e    so    rli.it    the 


ilisl.uui-   licmi  centerline  ot  curve  to  the 
hous,-  uill   be  .^.S  tt.    (See   Fig.    II  ). 

.\   It  is  desired  to  pump  water  at  the 
ratL'  of   10(1  g.p.m.  from  a  storage  reser- 
voir to  an  ele\atcd    tank   with    an   elec- 
tric motor  driven  pump. 
(liven : 

Elevation   of   w.iter  in    reservoir  — 
,?\()  ft. 

I''le\  .-itltHi   of    pum|i l.\(l   tr. 

I.levation  of  water  in  elevated  tank 

—  143.0  ft. 
Pump  efficiency — 60% 
Motor  efficience— 89% 
Cost  of  current — .3c  per  k.vv.h. 
Friction   loss   in   piping — 12.0   ft. 
hea<l    lo.s. 
Find: 

(a)  Total  dynamic  head 

(b)  Hrake  horsepower  rei|iiireil 

(c)  Cost  of  pumping  JfijIIKI  gal. 

4.     Concrete     Structures     and      I'ave- 
nicnts : 

(a)  What  ;iie  the  approximate  volu- 
metric proportions  of  cement, 
fine  aggregate  and  coarse  aggre- 
gate used  in  making  concrete? 

(b)  What  is  the  approximate  mini- 
mum mixing  time  in  making  con- 
crete in  a   mixer? 

(c)  Name  at  least  one  approved 
methoil  of  proportioning 

(d)  Name  at  least  two  methods  com- 


monly used  to  cure  concrete 
pavements 

(e)  What  is  the  .illovvable  tolerance 
in  surface  of  a  concrete  pave- 
ment when  tested  with  a  lO-ft. 
straight  edge? 

(  f )  What  is  the  approximate  mini- 
mum r  e  q  u  i  r  e  d  compressive 
strength  in  lbs.  sq.  in.  of  con- 
crete at  age  of  14  days? 

(g)  What  type  of  equipment  is  gen- 
erally required  to  compact  and 
consolidate  concrete,  which  can 
be  used  both  in  structure  .-ind 
pavements  ? 

S.     Earth     Excavation    and     Embank- 
eiit: 

(a)  What  percentage  of  compaction 
is  usually  used  as  a  "rule  of 
thumb"  method  to  roughly  figure 
the  amount  of  excavation  requir- 
ed to  construct  a  fill  of  known 
size  ? 

(b)  Name  the  mininuim  equipment 
required  for  highwav'  grading  in- 
volving 100,000  cu.  yds.  in  three 
miles  of  work  in  which  the  hauls 
are  not  over  1,500  ft. 

(c)  How  are  fills  compacted  behind 
bridge  abutments?  Would  you 
recommend  water  soaking?  Give 
reasons. 

(Continued   on   page   32) 


I  J  ^^FOR  THE  RIGHT 


^ 


^>  ^>  Z>f*^^ 


To  do  a  real  selling  job 
your  advertising  must 
moke  the  right  impres- 
sion. And  to  do  a  real 
printing  job  your  engrav- 
ings must  make  the  right 
impression,  too.  So  v/hy 
take  a  chance  when  you 
can  always  .  .  . 

DEPEND    UPON 


C.fi. 


£CO. 


ARTISTS    ^ENGRAVERS  •  CHAMPAIGN,   ILL. 


for  fine  jewelry 

at  reasonable  prices 

Easter  Sunday,  April  6th 


ANDERSON'S  JEWELRY 

607    East   Green   —    Phone    5800 
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THE  TECHNOGRAPH 


We  blew  a  bubble  for  a  man  named  Edison . . . 


SIXTY-EIGHT  years  ago  a  stranger  got 
off  the  train  at  Corning,  New  York, 
and  asked  the  station  agent  to  direct  him 
to  Corning  Glass  Works. 
He  had  been  sent  by  Thomas  A.  Edison 
to  see  if  Corning  could  succeed  where 
others  had  failed,  in  making  a  glass  bulb 
to  surround  the  filament  of  his  new 
electric  lamp. 

Producing  the  thin  bubble  of  glass  for 
Mr.  Edison's  first  lamp  was  an  early 
milestone  in  Corning  research.  If  he  had 
lived  until  his  hundredth  anniversary 
this  year,  Edison  would  see  machines  de- 
veloped by  Corning  turning  out  hun- 
dreds of  modern  bulbs  every  minute. 
Altogether  Corning  has  contributed  in 
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countless  ways  to  science  and  industry 
and  the  comfort  of  living.  Casting  the 
200  inch  telescope  disc,  which  this  year 
will  bring  our  civilization  a  billion  "light 
years'  closer  to  the  secrets  of  the  universe, 
is  a  Corning  achievment. 
So  are  the  colored  signals  that  guide 
trains  through  the  night  in  safety.  So  are 
the  miles  and  miles  of  America's  neon 
tubing,  and  the  miles  of  acid  resisting 
glass  piping  in  food  and  chemical  plants. 
So  are  gleaming  Pyrex  baking  dishes  and 
amazing  Pyrex  Flameware  for  top-ot 
stove  cooking. 

The  very  thermometer  the  doctor   ^ 
puts  in  your  mouth  is  quite  likely 
made    of  Corning    tubing.  Today 


Corning  research's  main  task  is  helping 
manufacturers  make  better  products 
at  lower  cost.  After  graduation,  this  re- 
search may  help  you  get  ahead  faster. 
Write  the  name  Corning  in  your  memory 
book  now  and  call  on  us  when  you  need 
help.CorningGlassWorks,Corning,N.Y. 


c 
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means 
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The  ■Seal  of  Qual- 


ity", shov. 
it  the 


3bove, 
rdstick  of 


economy  in  buying 
golvanired  sheets. 
It  signifies  at  least 
2  oz.  of  Zinc  per 
square  foot! 


The  U.S.  Bureau  of  Standards,  Circular  *80.  says,  ".  .  . 
by  far  the  best"  protective  metallic  coating  for  rust-proof- 
ing iron  or  steel  is  ZINC.  Zinc,  in  the  form  of  galvanizing, 
protects  against  rust  in  TWO  WAYS:  First,  by  simple 
coverage,  with  a  sheath  of  rust-resistant  metal  .  .  .  Second, 
by  eleclrochemical  action,  or  "sacrificial  corrosion!'  That's 
v/hy  industry  has  long  depended  on  ZINC  to  stop  rust— cut 
costs— save  materials.  Heavy  coatings  pay— for  the  heavier 
the  coating,  the  belter  the  protection,  the  longer  the  service 
life  and  the  lower  the  cost. 

FREE  BOOKLETS 

WRITE  TODAY  for  these  valuable  booklets:  ( 1 )  Repair  Manual  on 
Galvanized  Roofing  &  Siding  (2|  Facts  About  Galvanized  Sheets 
(3)  Use  Metallic  Zinc  Paint  to  Protect  Metal  Surfaces  (4)  The 
Zinc  Industry  — Mine  to  Market. 


American  Zinc  Institule 


Room 26 18— 35  East  Wacker  Drive,  Chicago  1,  Illinois 


ENGINEERING  EXAM  .  .  . 

(  C'ciiitmucil    tidiii    p.im-   .id  ) 

(d)  WMiat  t\pc  III  nintcri.-ils  wciiild 
you  recommiMul  for  back  tillinj^  a 
bridge  abutment  if  it  was  desired 
to  be  immediately  paved? 

(e)  How  is  a  fill  constructed  adja- 
cent to  the  abutments  of  a  slab 
bridfje?   Kxplain. 


^ 


are  retained 


Mfiii  a  sani- 
tar\  sewer  system  and  sewage  treatment 
works  (secondary  treatment)  for  a  resi- 
dential municipality  of  10, 110(1  popula- 
tion including  an  institution  of  MlO-per- 
son   capacity. 

(a)  Detail  the  minimum  design  fac- 
tors to  he  used  for  the  sewer 
system  and  the  several  units  of 
the  treatment  works  to  conform 
to  the  usual  standards  of  the  pro- 
fession 

(b)  Substantiate  the  type  of  sewage 
treatment  selected 

7.  You  are  retained  by  a  municipality 
to  prepare  a  report  for  a  water  treat- 
ment and  softening  plant  for  its  existing 
water  supply. 

Describe  in  detail  what  imestigation 
you  would  make  to  permit  preparation 
of  a  comprehensive  report  and  salient 
points  to  be  covered  in  such  reports. 

S.  A  built-up  beam  simply  supported 
and  composed  of  three  8-in.xl2-in.  (ly^ 
in.  xllj-j  in.  finished  size)  Douglas  fir 
tinibers,  as  shown  in  Fig.  12,  is  to  be 
designed  to  carry  a  live  load  of  1,200 
lbs.  per  lineal  ft.  on  a  26-ft.  span.  The 
timbers  are  to  be  jointed  together  with 
4  in.  split  ring  connectors  in  pairs  and 
■)4  in.  dia.  bolts.  Assume  that  the  con- 
nector safe  load  is  11,000  lbs.  per  pair 
and  that  the  allowable  maximum  hori- 
zontal shearing  stress  in   100  lbs.   sq.  in. 

Find  : 

(a)  Maximum  horizontal  shearing 
stress. 

(b)  Horizontal  shearing  stress  adja- 
cent to  support  on  plane  of  joints 
between  tinibers 

(c)  Spacing  of  connectors  adjacent  to 
support. 


OVERCARD'S 

America's  most  famous 
Campus  Store 


The    Home   of 

HART,  SCHAFFNER  &  MARX 

621   E.  Green  St.,  Clianipaign 


SKELTON'S 

DRUG  STORE 

617  E.  Green  —  Champaign 
Phone  8702 
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GROUP  E 

1.  A  Sl)-nii.  traiisniission  line  is  to  be 
((instructed  to  interconnect  two  power 
v\sfeiiis,  and  is  to  carry  approximately 
Si  1,000  kw.  The  station  bus  of  system  A 
(jperates  at  13.2  kv.  while  that  of  sys- 
tem B  operates  at  24  kv.  OUTLINE 
the  principal  consideration  affecting: 

(a)   choice  of  voltage 

( h )  the  mechanical  design  of  the 
transmission  line 

(c)  the  electrical  design  of  the  trans- 
nussion  line  including  lightning 
protection  and  any  other  factors 
affecting  reliability  or  service 
continuity 

(d)  relay  protection  of  the  line  and 
terminal  equipment 

(e)  control  of  power  flow  o\er  the 
tie  line 


Defii 


an\'   ten    of    the    followiiii; 


rms : 

1.  Inductance 

9. 

.Stability    (of   a 

2.   Reactance 

macliine   or   Im 

3.  Capacitance 

10. 

Skin    Effect 

4.  Power 

11. 

Hysteresis   loss 

5.  Power  Factor 

12. 

Dielectric  loss 

(k  Harmonics 

13. 

Corona   loss 

7.  Resonance 

14. 

Transient 

8.    Regulation 

(fk-ctric;ill 

(electrical  1 

3.  (a)  Explain  the  importance  of  in- 

sulation in   electrical  engineering 

(b)  What  is  meant  by  Class  A  and 
Class  15  insulation? 

(c)  Define  dielectric  constant,  power 
factor  and  dielectric  strength  of 
insulation  and  give  order  of  mag- 
nitude of  these  quantities  for 
commonly  used  gas,  liquid,  solid 
organic  and  ceramic  materials. 
What  instruments  and  electrical 
circuits  would  you  use  to  meas- 
ure them  ? 

(e)  Define  surface  leakage  of  insu- 
lators. What  material  or  treat- 
ment has  been  recently  devised  to 
reduce  it? 

(f )  What  is  "tracking"  caused  by  in- 
sulation flashover? 

(g)  Name  as  many  commonly  used 
insulating  materials  as  you  can, 
state  where  they  are  used  and 
why  they  are  selected  for  these 
applications 

4.  The  following  data  ap|ilies  to  a 
stage  of  resistance  coupled  audio  ampli- 
fier : 

Tube    amplification    factor:    20 

Plate  resistance:  0.01   meg. 

Plate  supply:  2S0  v. 

( irid  bias :  — 3  v. 

D.c.  plate  current:  3  ma. 

Plate  load  resistor:  0.05  meg. 

(Jrid  resistors:  1  meg. 

Coupling  capacitors:  0.01   mfd. 

(jrid  voltage  for  zero  current:  12  v. 

(a)   What  is  the  d.c.  voltage  at  the 

plate  of  the  tube? 

(Continued  on  next  page) 


PROBLEM  —  You  are  designing  an  automobile  service  car  with 
a  crane  on  the  back  end.  You  are  going  to  take  power  from 
the  transmission  to  drive  the  crane  drum.  How  would  you  do  it? 

THE  SIMPLE  SOLUTION -Use  an  S.S.White  power  drive 
flexible  shaft.  Connect  one  end  to  a  take-ofF  on  the  trans- 
mission and  the  other  end  to  the  clutch  which  operates  the 
crone  drum— simple,  easy  to  install,  good  for  positive,  depend- 
able operation. 


This  is  just  one  of  hundrecJs 
of  remote  control  and 
power  drive  problems  to 
which  S.S.White  flexible 
shafts  provide  a  simple 
answer.  Engineers  will  find 
it  helpful  to  be  familiar  with 
the  range  and  scope  of  m^ 
these  useful  "Metal 
Muscles"*  for  mechanical  Here 
bodies.  ,,  °"° 


■■EP"' 


at     engine     speed 


..iffj^S 


WRITE     FOR     BULLETIN     4501 

It  gives  essential  facts  and  engineering  data 
about  flexible  shafts  and  their  application. 
A  copy  is  yours  for  the  asking.  Write  today. 


S.S.WHITE 


THE  S.S.  WHITE  DENTAl  MFC.  CO. 


INDUSTRIAL 


-OCPT.  C,  10  CAST   40lh   ST..  NiW  TORK    16.  N.  T._ 


Chc  o4  /itte^ieaa  A  AAA  'InduiMal  B«^e^tfruae* 
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ENGINEERING  EXAM  .  .  . 

(Contiiuu'd  from  prt-vious  page) 

(b)  What  is  till-  plan-  dissipation  of 
the  tube? 

(c)  What  is  the  niaximimi  r.m.s.  val- 
ue of  the  input  signal  to  the  grid 
that  may  be  handled  under  Class 
At   operating  conditions? 

5.  A  telephone  cable  lias  an  atteiuia- 
tion  of  1  db.  per  mi.  at  SOO  c\cles  ami 
a  characteristic  impedance  of  ^(K)  ohms. 
A  repeater  is  placed  in  the  middle  of 
SO  miles  of  the  cable.  Tiie  cable  is  re- 
quired to  supply  10  mw.  into  a  SOO- 
ohm  resistor  at  the  receiving  eiul  and  the 
repeater  has  a  power  gain  ( power  out- 
put power  input)  of  10,000.  What 
must  the  input  to  the  line  be?  What 
voltage  must  be  impressed  at  the  send- 
ing end  of  the  line? 

6.{a)  In    a   shunt   wound    motor   tlie 
applied  voltage  is  220  v.  and  the 
back  e.m.f.  is  210  v.  The  resist- 
ance of  the  armature  is  0.2  ohms 
and    that  of   the   field   70  ohms. 
If  the    iron  and  copper  losses  in 
(b)    A  d.c.  motor  under  test  ga\e  the 
following  results: 
Voltage  460  y. 
Current  33  amps. 
Kffecti\e  load  on  brake  JIO  lbs. 
Diameter  of  pulle\    1,^   in. 
R.P.M.  785. 


Find    the    brake 
efficiencv 


horsepower 


7.  I'ill  in  each  blank  column  Ih-Iow 
with  the  proper  words  selected  from  the 
answer  group  above  that  particular  col- 
unui — using  each  possible  answer  at 
least  once. 


VVc-ldinK 
control 
Inter 


Audio 
output 
Control- 
ed  recti- 

Yes 

No 

Hot 
Cold 
Pool 

Isnitor 

None 

Klectro- 

static 

Electro- 

magneti 

Voltage 

regulation 

Battery 

cliamer 

Ultra-hiRh 

fre.iuency 

oscillator 

Tube 
Type 

Gaseou 

Type  of 
s    Cathode 

Type  of 
Control 

Use 

Mcrc^l^^ 

-:irc    Rer 

ifier 

li;intr.iil 
1  lni:ili. 

n 

lUani    p 

.wcr 

I'h.itcule 

dri'c 

(b)  Tile  power  transmirtcd  to  the 
load  R|,  to  the  loail  R_,,  the  total 
power  transmitted 

(c)  Find  the  total  iiower  input  to  the 
s\stem 

(d)  Overall  efficienc\'  (jf  transmis- 
sion 

(c)  Under  what  condition  will  the 
current  in  the  middle  conductor 
be  zero.'' 

(iROl   l>  F 

1.  The  following  operating  data  are 
taken  from  a  test  on  a  pulverized-fuel 
fired  boiler: 


Boiler   Rating 


Half  load  Full  load 


<S.  In  Fig.    13  find  : 
(a)   The   current   in   each   conductor 
of  the  three-wire  system 


Steam    output    Ibs./hr.    150,000  ,100,000 

Gas    flow    Ihs./hr.    180,000  317,000 

Air    flow    Ibs./hr.    141,700  292,.S00 

Gas  Temp,   to  .\ir  Htr.   Deg.   F.             600  680 

Gas  Temp,   from  Air  Htr.   Deg.   F.         300  ISO 

Air  Temp,  to  Air  Htr.   Deg.   F.  —         100  100 

Air  Temp,   from   Air  Htr.   Deg.   F.        496  537 

Determine:  The  coefficient  of  heat 
transfer  at  half  and  full  load  for  the 
air   heater. 

2.  Describe  and  illustrate  b}-  sketches 
three  types  of  centrifugal  pump  impel- 
lers commonly  used   to  pump  water. 

Illustrate  the  relati\e  type  of  head- 
capacity  characteristics. 

3.  r^raw  a  .set  of  head,  capacity,  effi- 

{ Continued  on  page  36) 


Robeson's 


FOR  THE 

FINEST 

IN  MEN'S  WEAR 


IN    CHAMPAIGN 
Over  73  Years 


Satisfaction  .  .  . 

begins   the   moment   yoii    dial    that 
easy-to-remember     phone     number 

Phone         ^^^^       Number 

BRESEE  BROS. 

Cleaners,  Inc. 


518  East  Green  Street 
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me  A1ARCH   Of"   sc/eA/ca 


The  difficult THIN6  ABOUT 
FIRE  IS  T«AT  ITS  HOT.'  IT 
BURNS.'  BUT  PRIMITIVE  MAN 
LEARNED  TO  USE  TVIS  HEAT 
"A'a       TO  WARM  HIMSELF  •••COOK— 
:^«.fS^,  HARDEN  CLAY^  ■  ■  SOFTEN 
^  '  AHD  MELT  METAL  . 


Latest  Conquest 
OF  Fire 


TIRE 


WATER  -  STEAM-PISTON-SHAFT 


^(1-^ 


riRE   COULDNT  BURN   WATER —  INSTEAD 
IT  CHANGED  IT  TO  STEAM.     SO  MAN 
HARNESSED  STEAM,     USING    FIRE    IN- 
DIRECTLY TO  PUSH  A  PISTON  -  TURN 
A  WHEEL   AND    SHAFT 


Invention  of  the   internal 

COMBUSTION  engine  ELIMINATED 
STEAM  AS  A  LINK- ••  BR0U6HT 
FIRE  CLOSER  TO  THE  CRANK- •• 
BUT  THE  FRICTION  OF  RECIPROCAT- 
ING MACHINERV  SriLU  LOSES 
POWER  •  •  •  CAUSES  WEAR  . 


^ 


r^£  G^S  TURBfNB-- 


Now,    IN  THE  GAS  TURBINE,  FIRE  IS  APPLIED 
DIRECT  TO  THE  SHAFT    A  COMPRESSOR  SUPPLIES  AIR  TO 
THE  COMBUSTION  CHAMBER.  FUEL  BURNER  HEATS  AIR,  GREATLY 
INCREASING  ITS  VOLUME.  HEATED  AIR  RUSHES  THROUGH  TURBINE 
AND  TURNS  SHAFT  SOUNPS  SIMPLE  8UT  MANY  TOUGH  PROBLEMS 
OF  DESIGN  AND  METALLURGY  HAD  TO  BE  SOLVED  TO 
MAKE    IT  PRACTICAL 


ALLIS-CHALMERS  HAS  MADE  MORE  INDUSTRIAL  CAS  TURBINES  THAN  ALL 
OTHER  COMFWNIES  COMBINED.'   WORK  IS  NOW  60IN6  FORWARD  FOR  THEIR  USE  IN 
POWER  PLANTS,  LOCOMOTIVES,  FAST  SHIPS,  PLANES,  JUST  ONE  MORE  EXAMPLE  OF 
A-C  LEADERSHIP  IN  SCIENTIFIC  DEVELOPMENT  OF  BEItER  MACHINERY  FOR  AU  INDUSTRY 


ALUS  m  CHALMERS 


ONE   OF  THE    BIG  3   IN  ELECrff/C   F>OV\/£K  EQU/PMENr 

8l66£Sr  OF  ALL  //V  KAN&E  OF  /NPUSTR/AU  PRODUCTS 
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ENGINEERING  EXAM  .  .  . 

(Contiiuifd    trom   pagi-  .i4) 

ciciicy,  h.p.  characteristic  ci-iitrifiijial   tan 
curves  tor: 

(a)  backward  ciirvcil  blade  tan 

(b)  forward   curved    blade   tan 

4.  A  1,200  r.p.ni.  motor  is  to  dri\e 
a  conveyor  belt  at  .?00  t.p.ni.  throu};Ii  a 
triple  reduction  };ear  system.  Uelt  is  M) 
in.  wide  on  a  pidley  18  in.  radius.  The 
gears  on  the  first  reduction  gear  set  have 
2S  teeth — 75  teeth,  and  on  the  second 
set  IS  teeth  and  54  teeth. 

(a)  What  must  the  gear  ratio  be  on 
the  third  set  of  gears? 

(b)  If  difference  in  belt  tension  is 
50  lbs.  in.  of  belt  width  and  gear 
efficiency-  is  ')()%,  what  is  the 
motor    brake  horsepower? 

5.  .-\  plain  medium  carbon  steel  is 
heated  abo\e  the  critical  temperature. 
State  the  name  of  each  state  that  the 
steel  passes  through  in  quenching  from 
this  temperature.  (Jive  description  of 
characteristic  structure  for  each. 

().  A  survey  of  a  power  plant  indi- 
cates a  thermal  efficiency  of  10'/( .  Fuel 
costs  ,s5.00  per  ton  (  lO^OOO  H.t.u.  lb.) 
and  is  75%  of  total  production  cost. 
Distribution  cost  to  consumer  is  equal  to 
production   cost. 


lbs. 

ihort 

load 

The 

to 


What    is    the   cost    of   electric    en 
distributed? 

7.  A  standard  steel  stress  speci 
0.^05  in.  in  diameter  is  being  teste 
a  tension  test.  Ax  a  load  of  12,000 
with  a  constant  loading  there  is  a  s 
interval  of  drop  of  the  beam;  at  a 
of  22,000  lbs.  the  specimen  breaks 
2.00-in.  gage  leuiith  has  increasec 
2.57  in. 

Determine: 

(a)  Stress  at  yield   point 

(b)  l.'ltimate  strength 

(c)  I'er   cent  elongation 

S.   W'hat  quality  does  each  of  the  fol- 
lowing constituents  impart  to  steel? 

(a)  Carbon  (e)    Aluminum 

(b)  Phosphorous       (f)    Silicon 

(c)  Sulphur  (g)   Molybdenum 

(d)  -Manganese         (h)    Chromium 


Removinei  Scorched  Spots 

Slightly  scorched  places  on  white 
shirts  can  be  bleached  white  by  damp- 
ening the  spots  and  leaving  the  cloth 
beneath  the  ultra\iolet  rays  of  a  sun 
lamp   tor  ten   minutes. 


Phone  Wake-Up  Service 

Sweden  boasts  a  telephone  wake-up 
service.  Citizens  simply  pay  the  tele- 
phone company  a  small  fee  to  be  awak- 
ened each  morning  at  a  specified  time. 


PROFESSOR  HORN  .  .  . 

(Continued  from  page  18) 
lunuriating  Engineering  society  for  some 
time,  was  active  on  the  board  of  mana- 
gers of  the  Chicago  section  prior  to  his 
entrance  in  the  navy.  While  with  the 
Chicago  section,  he  also  served  as  vice- 
chairman  of  the  study  club  and,  at  the 
same  time,  as  national  chairman  of  the 
school  lighting  committee.  At  present  he 
is  chairman  of  the  research  coordinating 
committee  and  a  member  of  the  Niagara 
.Award  committee.  He  is  also  a  member 
of  the  A.I.E.E.  for  which  he  served  as 
chairman  of  the  Urbana  section  in  1940. 
Golf  and  photography  are  his  main 
interests,  but  he  does  not  have  enough 
time  to  do  more  than  take  home  movies 
of  his  two  children,  a  boy  and  a  girl,  4 
and  b  years  old,  respectively. 


Tube  May  Revolutionize  Television 
Transmission 

A  n:w  \acuiim  tube  amplifier,  re- 
cently de\eloped,  ma\  revolutionize  long 
distance  telephone  and  television  trans- 
mission. Tests  indicate  the  electron  tube 
can  be  used  to  amplify  dozens  of  full 
color  or  black  and  white  television  pro- 
grams simultaneously.  Comparatively  it 
may  be  used  for  voice  or  video  signals 
over  a  frequency  band  40  times  as  wide 
as  that  of  the  best  tube  now  in  use,  at 
many  times  the  amplification. 


The  Spot  to  Shop 


For  new  and  used  textbooks  try  the 


mini  Union  Book  Store 

10%  Divident  paid  last  year 
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THE  TEGHNOGRAPH 


MOVIE  FILM  carriers  are  an 
excellent  example  of  using 
plastics  where  plastics  belong. 
The  film  carrier  illustrated  is 
only  one  of  many  types  made 
from  Synthane  laminated  plas- 
tics. Synthane  is  well-suited  for 
the  job  because  it  stoutly  resists 


the  corrosive  action  of  develop- 
ing solutions. 

The  teeth,  though  small,  must 
be  strong  and  accurately  in- 
dexed. They  are  easily  milled 
from  Synthane. 

Whenever  in  your  future 
work  you  have  an  application 


for  laminated  plastics,  let  us 
know  about  h  — before  you  de- 
sign, if  possil)lc. 

Synthanes  help  includes  de- 
sign, selection  of  the  right  ma- 
terial, and  fabrication  by  men 
who  know  plastics.  Synthane 
Corporation,  Oaks,  Penna. 


SYIVTHAIVE    TKCHNICAL,    PI>ASTIC 


■.s\1 


DESIGIV  •  MATERIALS  •  FABRICATIOIV 


•-       '   ,  v'"'"n  boos  •tubes 


„     /-v.!*^?)    MOLDED- MACERATED  '■     >     •■ 

frtWCHEDPW"    %V>-==-      MOLOED.UKrNATtD     i. 'a/V 


[SYNTttANE] 
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NEW  E.E.  LABORATORY  .  .  . 

I  C'oiilMim-il     tiuiu    |i.i)if     111) 

partiiu'iit  head's  office.  To  ailcquately 
air  coiiilition  the  large  interior  rooms 
on  the  •;roiinil  tloors,  the  ventilation 
penthouse  will  he  located  on  the  root 
to  the  rear  of  the  servo-mechanism  ami 
instrument    laboratories. 

The  second  floor  will  be  entirely  de- 
voted to  electronics  and  communications. 
Along  the  (^rcen  street  and  Hurrill  ave- 
mi;.'  sides  of  the  second  floor  will  he 
classrooms.  To  the  rear  of  the  corridor 
will  be  placed  laboratories  for  electron- 
ics, radio,  ultra-high  frequency,  .uu] 
transmission  studies  and  two  other  small 
rooms  for  conference  and  apparatus  con- 
struction work.  The  electronics  and 
communications  laboratories  will  contain 
recently  ilesigned  tables  with  all  neces- 
sary power  .sources  readily  available  at 
each  unit.  A  limited  amount  of  equip- 
ment will  be  installed  on  the  roof  to 
aid  in  the  study  of  communication  .m- 
tennae. 

The  Iriiversity  plant  is  to  suppl\ 
power  as  three-pha.se,  four-wire  a.c. 
at  4,160  volts.  For  d.c.  conversion 
there  will  be  also  the  ignitron,  mercury- 
arc  rectifier  of  45  kilowatt  capacity. 
The  building  and  its  equipment  is  esti- 
mated to  cost  on  the  order  of  ^1,600,- 
000.  The  design,   as   finally   approved, 


is  recognized  to  still  be  inadequate  for 
the  neeils  of  present  and  future  grad- 
uate students  and  I'niversity  research. 
No  space  whatsoever  has  been  allotted 
for  illumination  and  high-voltage  lab- 
oratories. 

(  Mahain,  Amlerson,  1'  r  o  b  s  t  ,  and 
White,  architects  of  Chicago,  and  Ern- 
est Stouffer.  University  architect,  arc 
responsible  for  the  design  ;  John  Felm- 
ley  and  Company,  of  Hloomington,  is 
the  general  contractor.  Credit  for  pres- 
entation of  the  material  in  this  article 
goes  to  Prof.  L.  H.  Archer,  faculty 
chairman  of  the  electrical  engineering 
building  committee. 


NEW  DEVELOPMENTS  .  .  . 

(Continued  from  page  2) 

an  electron  beam ;  but  this  time  it  is 
fired  at  an  angle  to  the  sample  so  that 
it  ricochets  off  and  strikes  against  a 
strip  of  photographic  film.  The  result 
is  a  pattern  of  black  and  white  semi- 
circles that  are  formed  by  electrons 
bouncing  off  the  different  faces  of  the 
block-like  molecules  of  the  oxide  coating. 
Hy  measuring  the  distance  between  the 
rings,  the  scientist  is  able  to  identify 
the  chemical  nature  of  the  oxide. 

The  vacuum  microbalance,  which 
measures  the  rate  at  which  rust  and 
tarnish  are  built  up,  is  a  highly  sensi- 


tive instrument  constructed  mainly  of 
quartz  and  hair-like  tungsten  wire  and 
enclosed  in  a  vacuum  chamber.  The 
sample  to  be  weighed  is  hung  on  one 
end  of  the  balance  beam  while  a  coun- 
terweight is  s\ispended  from  the  other. 
A  small  amount  of  oxygen  is  then  ad- 
mitted into  the  chamber,  forming  an 
oxide  coating  on  the  metal  making  it 
gradually  heavier.  Movement  of  the 
balance  bi'am  is  watcluni  through  a 
microscope,  and  the  changes  in  weight 
(usually  in  millionths  of  a  gram)  are 
recorded  every  few  minutes. 

Much  more  sweat  than  this,  though, 
is  required  to  finish  the  job.  Air  affects 
metal  differently  at  various  tempera- 
tures, .'O  it  is  necessary  to  conduct  ex- 
periments under  conditions  varying  from 
-290°  F.  to  930°  F.  Low  temperatures 
are  produced  by  immersing  the  sample 
in  a  bath  of  liquid  air,  while  an  electric 
furnace  is  used  for  elevated  tempera- 
tiu'es. 


The  Birth  of  Television 

Here's  how  television  started:  A  tele- 
graph operator  named  May  at  Velentia, 
Ireland,  notices  that  his  instruments  be- 
have erratically  when  the  sun  shines  on 
his  selenium  resistors.  The  principle  in- 
volved inspires  several  inventors  to  pro- 
pose methods  of  picture  transmission 
during  the  next  few  years. 


rE 
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LOOK  TO 

to   meet   today's 

electrical   requirements 
and   those  of  tomorrow 


NATIC7NAI. 


ELECTRIC    PRQOUCTS 

mn 


SINCE   1905 


A  symbol  of 
quality  on  v/iring 
systems  and  fittings  for 
every  conceivable  re- 
quirement. 


national  Electric 


Bow    877—  Pittsburgh   39 ,  Pa. 


lUl 


Ditiiiiiiiiil; 

SPORT  SHOP  W 


Equipment 
for  Every 

Sport 

29  Main  —  "On  the  Corner" 


DOWNTOWN  CHAMPAIGN 
Phone  2929 


38 


THE  TECHNOGRAPH 


i 


PB^ 


//M 


..usQ 


fOf^ 


'£ 


From  jeweler's  torch  to 
open  hearth  there's  no  heat- 
ing job  too  large,  too  small, 
too  difficult  for  GAS. 

When  Mesta  Machine 
Company,  Pittsburgh,  Pa. 
poured  the  world's  largest  steel 
casting,  weighing  600,000 
pounds,  the  charges  in  four 
Gas-fired  open  hearth  furnaces 
were  ready  simultaneously, 
demonstrating  the  complete 
controllability  of  GAS. 

That  same  GAS  which  fires 
industry's  giant  open  hearths 
is  the  fuel  used  for  the  pinpoint 
flames  which  heat  the  precious 
metals  for  fine  jewelry  making. 
GAS  is  the  dependable  fuel  for 
the  widest  variety  of  difficult 
and  exacting  heat  requirements . 

Wherever  heat  is  used  in 
arts  or  industry,  there's  a  job 
GAS  can  do  better.  Because 
GAS  is  readily  available,  so 
easily  controlled,  and  so  flexi- 
ble, the  installation  of  depend- 
able Gas  equipment  can  be 
accomplished  quite  readily. 


Cap  for  12,000-Ton 
Hydraulic  Forging  Press 


AMERICAN  GAS  ASSOCIATION 

420  LEXINGTON  AVENUE,    NEW  YORK   17,  N.  Y. 
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Crossword  Answer 


A  ^irl  who  tries  to  talk  lu-r  boy  tilciul 
into  biiyiiii:  luT  a  ilrcss  shouldn't  mind 
too  much  liis  tr\infi  to  talk  luT  out  ot  it. 
«        »        «- 

Then-  was  a  drunk  who  was  a  iiabit- 
ual  slot  machine  gambler.  One  day  he 
staggered  into  the  Automat  and  walked 
up  to  the  sandwich  section,  deposited 
two  nickels  and  a  ham  sandwich  came 
out.  Presently,  after  depositing  20  nick- 
els, he  had  10  sandwiches.  The  manager 
walked  over  to  him  and  said.  "I'nough?" 
Whereupon  t  li  e  d  i-  u  n  k  exclaimed, 
"What!  ipiit  now  when  1  am  on  a  win- 
ning stre.ik  ?  " 

"Do  you  mean  to  tell  me,  '  the  judge 
said,  "that  you  murdered  that  poor  old 
woman  for   a  paltry  three  dollars?" 

"Well,  judge,  you  know  how  it  is. 
Three  bucks  here  and  three  bucks  there 
— it  soon  mounts  up." 

'1  he\  had  just  returneii  from  their 
honeymoon,  and  the  bride  w.is  scr\ing 
her  first  breakfast. 

The  engineer,  who,  .ill  too  l.ite,  was 
remembering  his  f.ither's  w  a  i  n  i  n  g 
against  committing  the  fat;il  error, 
gazed  ruefully  at  the  scorched  toast,  the 
messy  looking  frieil  egg,  the  blackened 
bacon,  and  the  anemic-looking  cofiie 
placed  before  him. 

"Hell,  you  can't  cook,  either!"  he 
raged. 

*  *        » 

A  young  woman  for  whom  a  mar- 
riage with  an  old  man  was  being  ar- 
ranged by  her  parents  refused  to  go 
through  with  the  ceremony  because,  as 
she  put  it,  "I  don't  want  to  feel  old 
age  creeping  up  on  me." 

•  •       « 

There  was  a  young  lady  from  Lynn 
Who  thought  that  to  love  was  a  sin. 
But  when  she  was  tight 
It  seemed  quite  all  right, 
.So  ever\()ne  filled  her  with  "in. 


The  city  was  crowded  to  its  bound- 
aries. The  engineer  was  desperate  for  a 
room. 

".'\n\thing  will  do,'  lu-  s.iid  to  the 
hotel   clerk. 

"1  cm  let  \iiu  li;i\e  ;i  cot  in  the  ball- 
room," replietl  the  clerk,  "but  there  is 
a  lady  in  the  opposite  corner,  and  if  you 
don't  make  any  noise,  she'll  be  none  the 
wiser." 

"Fine,"  said  the  tired  man,  and  into 
the  ballroom  he  went.  P'i\e  minutes 
later  he  came  running  out  to  the  clerk. 

".Sa\,  "  he  cried.  "That  woman  in 
there   is   dead  !  " 

"I  know  it,  "  was  the  answer,  "but 
how  did  vou  find  out  ?  " 


Mary  bought  a  new  spring  dress. 

The  style  is  very  short. 
So  if  she  ever  has  it  washed, 

T'wdii'r  co\er  what  it  ought! 


NIA(]ARA    FALLS— The 
second   great   disappointment. 
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The  minister's  wife  died  rather  sud- 
denly, and  such  was  his  grief  that  he 
t<'lt  he  could  not  go  on  with  his  sacred 
duties  for  the  rest  of  the  week.  Perhaps 
it  was  his  grief,  too,  which  was  respon- 
sible for  the  following  message  which 
he  wired  his  bishop: 

"Regret  to  inform  you  my  wife  has 
just  died.  Please  send  substitute  for  the 
weekend.  " 


A  story  going  the  rounds  of  the  stu- 
dios in  Hollywood  is  about  the  new 
find  who  was  about  to  be  starred  in  a 
picture. 

In  one  scene  the  girl  was  supposed 
to  jump  from  a  ver\  high  cliff  into  the 
water. 

I.  pon  e.xanuiiing  the  jumping  point 
and  the  landing  place,  the  girl  ran  to 
the  director  and  said,  "I  won't  make 
that  jump.  I  absolutely  refuse  to  do  it. 
There's  only  a  foot  of  water  at  the 
bottom  of  the  cliff.  " 

"That's  right,"  answered  the  director, 
"do  \'ou  think  we  want  \()u  to  drown?" 


iruons   aiu 


)rlil    laughs    u 
\ou    wee|i   al( 


/arned    you    about   that    new    perfume" 
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Because  photography  abohshes  distance . . 


You'd  think  this  quaint  rural  Guatemalan  campa- 
nario  with  its  centurv-old  bells  was  right  before 
\ou,  wouldn't  von?  .  .  .  that  shows  how  photogra- 
])hv  abolishes  distance. 

Because  of  photography's  unique  ability  to 
"bring"  Latin  America  north  ...  North  America 
south  .  .  .  business  and  industry  have  been  able  to 
put  it  to  many  and  varied  uses.  Thev  use: 

Motion  pictures  and  slide  films  ...  to  bring  manu- 
factureis  closer  to  consumers,  dealers,  salesmen, 
employers. 

Photo  layout ...  to  close  the  gap  between  drafting 
boards  and  production  lines. 

Instrument    recording  ...  to    bring    electrical    or 

Functional  Photography 


mechanical  phenomena  into  the  laboratory  for 
analyzing  and  recording. 

Document    reproduction  ...  to   transfer   complete 
and  accurate  inlorniation. 

Photographic  illustration  ...  to  make  things  seem 
leal  c\cn  though  they're  far  awa\ . 

Photomicrography  ...  to  jump  the  barriers  between 
the  invisible  and  the  visible. 

This  may  gi\'e  you  an  idea  of  some  of  the  ways 
photography  can  be  useful  because  of  its  ability 
to  abolish  distance.  You'll  find  others  in  our  booklet, 
'Functional  Photography."  Write  for  it.  It  is  free. 

Eastman  Kodak  Company,  Rochester  4,  N.  Y. 


#■- 


is  advancing  business  and  industrial  technics 


odak 


TAX  AUTHORIT 

The  S/ory  of 

DONALD  MILLHAM 


THl,  :ivcraj;c  man  who  stcvvs  over 
ihe  (ilini;  of  his  annual  rax  return 
IN  a|it  M  shake  his  head  quizzicallv 
mcr  Donald  L.  Millham. 

While  he  was  in  charge  of  General 
Electric  tax  accounting,  Don  used  to 
lile  more  than  500  returns  a  year 
and  like  it.  In  some  years  the  sums 
he  paid  out  in  taxes  exceeded  the 
Clompanv's  net  income  by  more  than 
four  times. 

.\lthough  he  has  a  new  job  today 
—  the  diHkult  and  important  one  of 
Comptroller  for  the  company — Don 
maintains  an  active  interest  in  cor- 
porate taxation  and  is  still  considered 
one  of  the  company's  tax  authorities. 

A  career  in  corporate  taxation  prob- 
lems is,  Don  admits,  short  on  glamor, 
long  on  hard  and  diligent  wor<.  In 
his  early  years  with  G.E.  he  had 
learned  a  great  deal  about  business 
methods  in  the  company's  Business 
Training  Courses,  and  had  worked  as 
an  accountant  and  traveling  auditor. 
But  until  1935  he  had  little  more  to 
do  with  taxation  than  the  filing  of  his 
own  returns. 

Then  an  opportunity  opened  in  tax 
accounting.  He  took  the  offer  and 
learned  the  background,  the  technical 
language,  the  legal  complexities  of  his 
job  as  he  did  it. 

By  meeting  the  challenges  of  an 
exacting  and  constantly  expanding 
field  of  endeavor,  Donald  Millham 
has  made  for  himself  a  career  with 
General  Electric  that  is  useful  and 
important,  and  which  has  held  his 
interest. 

Next  to  schools  and  the  U.S. Govern- 
ment, General  Electric  employs 
nn)re  college  engineering  graduates 
than  any  other  organization. 
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To   help    pay    his    way    through    Union    Col-  After    graduating    with    honors,   he   enrolled 

lege,    Don    worked     for     General     Electric  in  the  G-E  Business  Training   Course,  gained 

during    summer  vacations,  operating    a   drill  insight  into  modern  business  operation. 
press. 


For  five   years  Don    worked    as    a    travelling 

Learning    the    job    as    he    worked    at    it,  he 

auditor,  made  a  good  record.  In  1935,  with- 

became the  company's  tax    authority,  filing 

out  any  prior  experience  in  taxation,  he  took 

500    returns    a    year.    Today    he    has    the 

over  General   Electric  tax  accounting 

difficult   and    important   job   of  Comptroller. 
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Frcciucmy-Modululiun  radio  reception  is  cirtuaJJij  free  from  naturcd  italic  — even  tJninder>.torn}s  do  not  interrupt. 


FM  Radio-another  world 

in  listening  pleasure! 


Its  as  though  the  orchestra  were  right 
in  the  room  with  you  — and  the  room 
suspended  in  the  silence  of  space.  When 
\()u  hsten  to  music  over  RCA  Victor 
FM,  (/o(/  hear  FM  at  Us  finest. 

Natural  static  interference  ordinarily 
caused  bv  thunderstorms  does  not  mar 
FM  radio  reception.  You  are  in  a  differ- 
ent, new  world  of  utter  qviirt  where  you 
hear  onlv  the  lifelike  music.  Moreover, 
\ou  enjov  the  same  perfect  reception 
dav  or  night. 

The  vast  experience,  research  and 
skills  at  RCA  Laboratories,  such  as 
aided  in  the  development  of  I{CA\'ictor 


FM,  are  constantK'  applied  to  all  RCA 
products,  so  that  each  one  is  alwa\'s  at 
the  top  of  its  field. 

And  when  \ou  buv  anvthing  bearing 
the  RCA  or  RCAMctor  name— whether 
it's  a  radio  (standard,  or  FM,  or  both), 
a  television  receiver,  Victrola  radio- 
phonograph,  a  phonograph  record  or  a 
radio  tulie,  vou  know  vou  are  getting 
one  of  the  finest  of  its  kind  that  science 
has  yet  achiexed. 

Radio  Corporation  of  America,  RCA  Buildinn, 
Radio  City,  New  York  20  .  .  .  Listen  to  The 
RCA  Victor  Show,  Sundays,  2:00  P.M.,  East- 
ern Time,  over  NBC.  "Viclrola"  T.M.  Reg.  U.  S.  Pal.  Ofl. 


Continue  your  education 
with  pay  — at  RCA 

Graduate  Eloclrical  Enginc-rs: 

RCA  Victor -uiiL-  lit  tlic  worlds 
torcniost  manufacturers  oi  radio 
and  electronic  products  —  offers  you 
opportunity-  to  Eain  valuable,  well- 
rovmded  training  and  e.xpcriencc 
at  a  good  salary  with  opportunities 
for  advancement.  Here  are  only 
five  of  the  many  projects  >vhicll 
offer  unusual  promise: 

•  Development  and  design  of  radio 
receivers  (including  broadcast, 
short  wave  and  F\f  circuits,  televi- 
iion,  phonograph  combinations). 

•  Advanced  development  and  de- 
sign of  AM  and  F.M  broadcast 
transmitters,  R-F  induction  heat- 
ing, mobile  communications  equip- 
nrent,  relay  systems. 

•  Design  of  component  parts:  such 
as  coils,  loxidspcakers,  capacitors. 

•  De\'eloiiment  and  design  of  new 
recordingandreproduciugmethods. 

•  Design  of  receiving,  power,  gas, 
cathode  ra\'  and  jihoto  tubes. 
Write  todfiif  to  Xational  Recruitinix 
nil-.,  RCA  Victor,  Camden.  N.  J. 

Also  many  opportunities  for 
Mechanical  Engineers,  Chemical 
Engineers  and  Physicists, 


RADIO   CORPORATION  af  AMERICA 


There's  a  iuture  tor  you 


m 


j^^-'- 


atWestinghouse 


Yesterday  it  was  siiftirient  to  call  yourself  simply 
an  Electrical,  Mechanical  or  Chemical  Engineer. 
But  todav  we  think  in  terms  of  specific  functions 
performed  .  .  .  such  as  research,  design,  develop- 
ment or  application  engineering.  For  example, 
Westinghouse  employs: 

RESEARCH  ENGINEERS  .  .  . 

to  investigate  physical  laws  to  extend  scientific 
knowledge — or  applied  research  to  solve  specific 
manufacturing  problems,  develop  new  apparatus. 

DESIGN  ENGINEERS  .  .  . 

to  design  all  types  of  electrical  apparatus  to  meet 
new  or  specialized  requirements.  Such  work  involves 
not  onlv  the  writing  of  mechanical  and  electrical 
specifications  but  the  selection  of  materials,  manu- 
facturing processes  and  many  other  functions. 

DEVELOPMENT  ENGINEERS  .  .  . 

to  evohc  the  desired  product  in  physical  form;  to 
steer    the   product    through   infancy   until  it   is   a 

success. 

APPLICATION  ENGINEERS  .  .  . 

to  analvze  new  projects,  recommend  needed  equip- 
ment: and  to  decide  what  tvpe  of  apparatus  will  do 
the  hi'st  job  for  the  customer. 

SERVICE  ENGINEERS  .  .  . 

to  direct  installation  and  repair  at  the  customer's 
plants;  to  handle  emergency  breakdowns.       c-iono3 


These  are  but  a  few  of  the  many  oppor- 
tunities for  engineers  in  the  elertriral  field. 
There  are  many  others  in  sales  or  nianii- 
facturing  at  W  estinghoiise.  Bepin  plans  for 
your  future  by  seniling  today  for  your  free 
copy  of  "Finding  Your  Place  in  Industry." 


ouse 

OFFICES   EVERYWHERE 


To  iihkiiii  iiip)    iif  rindiiiii  )  mir  I'tiiir  in   Iniluslry. 
IMa<-eiMi'iil  i  Klicor  of  your  uni\  ersity,  or  mail  this  coupon  1 

Tlir  Dialrirl  Educational  Coordinator 

It  rstin/lhoiisc  Elcrtrir  Corporation 

20  V.  n  acker  Driit;  P.  (>.  Box  B.  '/.one  90 

Chicago  6,  Illinois 

Name 


College- 
Address 
City 


_Course_ 
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Hew  Developiiieiiis 


hfi  .lohn  IH*'k.  E.K.  'tit 


Concrete  Building  Floors 
Poured  from  Top 

The  lu'w  method,  .Mc\ii-;in  st\lc.  ot 
concrctinji  Hoors  is  to  build  from  fop 
floor  to  ground.  It  iruolves  (lescendm^ 
slab  tonus  suspended  by  steel  rods  and, 
unbelievable  as  it  may  seem,  is  actually 
more  convenient  in  construction. 

In  addition  to  being  able  to  work 
under  the  protection  ot  the  previously 
poured  floor,  it  has  been  found  that 
this  method  cuts  slab  construction  time 
to  one-third  the  usual  and  results  in  a 
20  per  cent  saving  in  slab  costs.  Tried 
in  Mexico,  it  has  shown  that  a  building 
could  be  built  at  the  rate  of  one  floor 
every  two  days. 

"Kasy  erection  and  stripping  give  the 
one-piece  slab  forms  an  unusually  long 
life,  which  has  run  as  high  as  30  re- 
uses," according  to  (Joristruc/ion  Meth- 
ods. "Forms  are  stripped  and  re-erected 
by  slacking  off  the  suspending  rods  and 
lowering  the  panel  one  story,  a  proced- 
ure so  simple  that  for  10,000  square 
feet  of  Hoor  slab  only  six  to  eight  hours 
elapse  between  the  start  of  the  strip- 
ping operation  and  the  completion  of 
the  next  pour." 

New  Optical  Instrument  For 
Diagnosing  Glaucoma 

Thanks  to  a  new  diagnostic  instru- 
ment, smaller  than  the  human  eye  istelf, 
glaucoma  sufferers  may  for  the  first  time 
be  assured   of  thorough  diagnosis. 

A  tiny  device  known  as  the  Allen 
(jonioscope  permits  routine  gonioscopic 
examination  of  the  eye  for  thorough 
diagnosis,  observation,  and  planning  of 
eye  surgery.  It  is  particualrly  useful  in 
the  study  of  glaucoma  which  causes 
more  blindness  than  any  other  eye  dis- 
ease. It  is  also  used  for  other  clinical 
studies  such  as  trauma,  inflammatory 
processes,  pigmentary  anomalies,  and  the 
like. 

The  ingenious  de\ice  was  developed 
by  a  Hausch  &  Lomb  Optical  company 
scientist  from  a  design  of  Lee  Allen. 
University  of  Iowa,  overcoming  a  prob- 
lem that  confronted  eye  doctors  for 
many  years.  Previously  it  was  practically 
impossible  to  see  into  the  part  of  the  eye 
that  is  vital  in  diagnosing  glaucoma, 
because  light  reflects  from  the  "glassy" 
surface  of  the  e\e,  obscuring  the  inter- 
ior portion. 


The  instrument's  small,  precision  op- 
tical prism,  held  against  the  e\e  itself, 
re-directs  the  light  and  enables  the  e\e 
doctor,  aided  by  a  slit-lamp  microscope, 
to  see  "around"  the  cornea  and  into  the 


H.niSL-li    and    L<nub 

The    Allen    gonioscope 

channels  where  the  disease  occurs.  The 
prism,  mounted  in  a  small  plastic  specu- 
lum, is  rotatable  so  the  entire  corneal 
area  may   be  easily  examined. 

A  limited  number  of  gonioscopcs  have 
already  been  produced  and  are  being 
shipped  to  ophthalmologist  and  leading 
teaching  institutions.  More  are  being 
manufactured,  but  it  is  a  slow  process 
to  produce  precision  surfaces  on  a  prism 
which  must  necessarily  be  so  light  in 
weight.  The  entire  instrument  weighs 
less  than  one-tenth  of  an  ovmce. 

That  factor  was  one  of  the  most  diffi- 
cult problems  to  overcome.  The  entire 
instrument  had  to  be  light  enough  to 
fit  into  the  eye  like  a  contact  lens  and 
be  held  in  place  solely  by  the  patient's 
eyelids.  Suspended  within  the  plastic 
speculum  b>'  fine  spring  wire,  the  prism 
can  be  moved  by  hand  around  the  en- 
tire corneal  area  by  means  of  a  small 
rotation   pui. 

Fault  Detector 

Able  to  spot  holes  or  imperfections 
as  small  as  .003  in.,  a  new  device,  the 
fault  detector,  inspects  paper,  sheet  rub- 
ber, sheet  mica,  varnished  cloth,  and 
various  plastic  materials.  Quick  inspec- 
tion is  possible  with  this  device  which 
can  perform  at  high  speeds. 


(Operating  on  the  principle  that  paper 
and  other  sheet  materials  have  more 
electrical  resistance  than  air  holes  or 
certain  foreign  particles  in  the  mate- 
rials, the  detector,  by  means  of  an  elec- 
trode assembly,  applies  an  adjustable 
voltage  to  the  material  under  test.  The 
material  resists  passage  of  current 
through  its  thickness,  while  holes  or 
various  imperfections  will  let  the  cur- 
rent through  and  indicate  a  fault  in 
the  material. 

An  electronic  circuit  then  swings  into 
action.  It  detects  the  passage  of  current 
through  the  paper  and  amplifies  such 
current  to  a  strength  whereby  a  bell  is 
made  to  ring  or  a  light  to  flash  in  warn- 
ing. It  may  also  actuate  equipment  to 
eliminate  the  particular,  faulty  section 
of  material. 


Gyro-Glider 


What's  a  G-E  "C^jyro-Glider?"  It's 
a  wingless  craft.  It  weighs  120  pounds. 
It's  Hown  by  means  of  two,  nine-foot, 
rotating  blades  atop  the  craft.  It  is 
equipped  with  a  tricycle  landing  gear. 
All  this  adds  up  to  the  fact  that  a 
"Gyro-Glider"  is  an  autogyro  without 
a  power   soiuxe. 

Here  are  some  facts  about  its  per- 
formance : 

The  "Gyro-Glider"  is  capable  of  lift- 
ing nearly  300  pounds  in  addition  to  its 
own  weight.  It  requires  a  landing  field 
of  not  more  than  60  feet  in  diameter;  it 
can  be  steered  within  limited  range  and 
land  on  any  spot  of  the  pilot's  choice. 
It  can  be  towed  by  airplane  and  released 
from  various  altitudes  like  a  standard 
glider.  It  has  a  descending  speed  less 
than  that  of  a  parachute. 

The  rotating  blades,  with  a  total  di- 
ameter of  18  feet,  can  be  easily  removed 
so  that  the  "Gyro-Glider"  can  be  trans- 
ported from  home  to  airport  in  the  rear 
of  a  station  wagon,  which  can  also  serve 
as  its   towing  agent. 

Machine  Tool  Guards 

C)perators  of  machine  tools  such  as 
lathes,  shapers,  grinders,  etc.  can  be  pro- 
tected from  flying  particles  and  oil.  The 
lathe  and  wheel  guard  gives  a  full  vision 
at  the  point  of  operation  through  a  re- 
placeable, tough  plastic  window,  cur\ed 
to  permit  over-all  work  inspection, 
mounted   in  an  all-metal   frame. 

The  guard  moves  with  the  compound 
rest,  providing  constant  protection 
throughout  the  operation. 

THE    TECHNOGRAPH 


Ttu  mtssagi  originally  apftarid  in  tht  Trinton  (New  Jersiy)  Timet  Advertiser. 
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RENTON  BY  ORIGIN  is  a  Crossroads— a  community  of  people  drawn  together  from 
the  four  corners  of  the  earth  by  any  one  of  a  number  of  attractions. 


Being  a  part  of  this  growing  neighborhood  is  a  responsibility,  for  its  interests  are  your 
interests— its  friends,  your  friends— its  enemies,  your  enemies. 

There  was  a  time  when  cities  like  Trenton  were  protected  against  attack  by  great  walls 
and  strong  gates.  Today's  assailants  cannot  be  kept  out  by  such  primitive  methods. 
They  come  into  our  midst  like  invisible  Trojan  horses,  and  their  only  weapons  are 
theories  and  glib  tongues. 

Disguised  as  friends,  they  reveal  themselves  only  after  they  have  assembled  enough 
followers  to  attack  from  within;  when  it  is  too  late  for  us  to  do  anything  about  it. 

Their  methods  are  simple:  They  work  with  us,  agree  with  our  ideals,  and  sympathize 
with  our  troubles.  When  they  have  won  our  confidence,  when  they  have  succeeded  in 
getting  themselves  appointed  to  committees,  and  elected  to  offices... they  turn  upon  us. 
Like  the  amiable  tourists,  who  suddenly  donned  enemy  uniforms,  during  the  last  war, 
they  attack  when  we  least  expect  it.  ..when  we  are  helpless  against  them.  They  usually 
begin  by  labeling  our  time-tried  leaders  with  names  which  insure  their  downfall  —  but 
which  describe  the  intruders  best  —  and  having  succeeded  in  ousting  our  leaders,  they 
take  over. 

Is  it  too  late  to  do  what  stone  walls  and  strong  gates  could  not  do?  Do  we  want  these 
dangerous  men  in  our  country,  in  our  clubs,  in  our  unions,  in  our  businesses  and  in 
our  government? 

Let  the  man  who  wants  to  hold  office  identify  himself  Let  the  man  who  wants  to  live 
with  us  and  work  with  us,  reveal  his  purpose.  Let  the  man  who  wants  to  have  a  voice 
in  our  affairs,  disclose  his  ambitions  and  ideals. 

It  is  our  duty  to  know  our  neighbors.  We  only  can  trust  them  when  we  do.  "Good 
fences  make  good  neighbors"  and  good  neighbors  make  good  cities— good  governments 
—  good  unions  — good  businesses  — good  citizens 


JOHN   A.  ROEBLING'S  SONS  COMPANY 

TRENTON  2,  NEW  JERSEY 
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Ski  lifts  •  Screen.  Hardware  and  Industrial  Wire  Cloth  •   lawn  Mowers 


•   Aerial  Wire  Rope  Systems 
nd  Cold  Rolled  Spring  Steel 


APRIL,  1947 


Du  Poiit  Digest 

Items  of  Interest  to  Students  of  Science  and  Engineering 

Research  Prol)leins  in  the  Manufacture  of  Nylon 


Last  month  in  this  space  the  develop- 
ment of  nylon  was  traced  from  a  funda- 
mental research  study  on  linear  polymers 
to  the  first  synthetic  organic  fibers,  the 
superpolyamides.Thisinslalhm'iit  deals 
with  the  complex  manufacturing  re- 
search problems  that  followed. 

From  the  start  there  wero  obstacles 
to  the  production  on  a  commercial  scale 
of  the  "66"  polymer — so  named  because 
the  adipic  acid  and  hexamethylenedia- 
mine  from  which  it  is  made  have  six 
carbon  atoms  each. 

Although  adipic  acid  v,'a3  being  pro- 
duced in  Germany,  it  was  necessary  to 
develop  a  new  process  to  meet  conditions 
at  Du  Font's  Belle,W.Va.,  plant,  where, 
because  of  the  catalytic  technique  in- 
volved, it  was  decided  to  make  this 
intermediate.  Hexamethylencdiamine 
was  only  a  laboratory  curiosity,  ar.d  a 
process  for  its  commercial  production 
had  likewise  to  be  worked  out.  Fortu- 
nately it  was  found  that  the  diamine 
could  be  made  from  adipic  acid  by  new 
catalytic  processes.  The  results  of  these 
investigations  may  be  summarized  as 
follows: 


Charging  experimental  condensation  polymers 
to  a  spinning  machine  for  evaluation:  O.  C.  Wet- 
more,  Ph.D.  Organic  Chemistry,  New  York  Uni- 
versity '44;  D.  A.  Smith,  B.S.  Mechonicol  Engi- 
neering, Purdue  '40;  C.  O.  King,  Sc.D,  Chemical 
Engineering,  Michigan  '43. 


Studying  the  distillation  of  new  intermediates 
for  condensation  polymers:  T.  J.  Dickerson,  B.  S. 
Mechanical  Engineering,  Virginia  '43  and  E.  E. 
Magal,  Ph.D.  Organic  Chemistry,  M.I.T.  '45. 


H2 


CsHs    ^    CsHii    — ^ 
Benzene          Cyclohexane 

(CH2)4(COOH)2 
Adipic  Acid 

+  NH 

(CH2)4  (CN)2 

Adiponitrile 

H2 
-> 

Ilexa 

(CH2)6(NH2)2 
Tiethylenediarain 

(CH2)4lCOOH)2    + 
Adipic  Acid 

(CH2) 
Hexai 

(NH2^2     > 

nethylenediamin 

iHOOCfCHzUCOOH 

Nyk 

...NH 
n  Salt 

2  (CH2)6NH2], 

[.. 

.CO(CH2)4CONH(CH 
A  Nylon  Polym 

2>6NH....]x 

The  synthesis  of  intermediates  was 
only  part  of  the  problem.  Nylon  poly- 
mer was  an  entirely  new  material  with 
properties  different  from  any  previous 
synthetic  product.  It  provided  the  first 
example  of  spinning  fiber  from  a  molten 
polymer  (m.p.263C)  and  required  en- 
tirely different  techniques  from  rayon 
spinning.  Information  was  acquired 
only  by  painstaking  experimentation  at 
each  step. 

Manufacturing  Process  Outlined 

The  process  as  finally  developed  for  the 
manufacture  of  nylon  and  its  fabrica- 
tion into  yarn  may  be  briefly  outlined 
as  follows: 

Nylon  salt  is  heated  in  an  autoclave 
with  addition  of  stabilizers  to  control 


molecular  weight  and  viscosity.  A  long- 
chain  linear  polymer  is  formed  with  a 
molecular  weight  of  10,000  or  higher. 

The  melt  is  converted  to  solid  chips 
that  are  later  re-melted  and  extruded 
through  a  spinneret  to  form  filaments 
at  a  speed  of  2,500  feet  a  minute.  The 
filaments  are  then  drawn  out  to  about 
four  times  their  original  length  in  order 
to  develop  the  desired  textile  qualities 
characteristic  cf  nylon. 

Thcso  operations  sound  simple 
enough,  but  some  of  the  problems  en- 
countered were  extraordinarily  difficult. 
For  example,  a  specially  designed  grid 
for  melting  the  polymer  was  necessary 
because  of  the  poor  thermal  conductiv- 
ity of  the  polymer;  pumps  had  to  oper- 
ate at  285°C  with  only  polymer  as  a 
lubricant;  special  abrasion-resistant 
steels  that  did  not  soften  or  warp  at 
285'C  were  necessary;  the  spinning  as- 
sembling required  radically  new  engi- 
neering developments  to  produce  the 
necessary  fiber  qualities. 

All  of  these  chemical,  physical  and 
mechanical  engineering  problems  had 
to  be  solved  and  dove-tailed  into  a  uni- 
fied process  before  manufacture  of  ny- 
lon could  be  undertaken.  In  all,  about 
230  technical  men  and  eight  manufac- 
turing and  staff  departments  share  the 
credit  for  making  nylon  the  important 
part  of  American  life  it  is  today. 


Questions  College  Men  ask 
about  working  with  Du  Pont 

WHAT  ARE  THE  OPPORTUNITIES 
FOR  ENGINEERS? 

Most  ofjenings  at  Du  Pont  are  for  chem- 
ical and  mechanical  engineers,  but  op- 
portunities are  also  available  for  indus- 
trial, civil,  electrical,  metallurgical, 
textile,  petroleum  and  other  engineers. 
Practically  all  types  of  engineering  are 
required  in  the  work  of  the  ten  manu- 
facturing departments  as  well  as  in  some 
of  the  statf  departments.  Write  for  the 
booklet,  "The  Du  Pont  Company  and 
the  College  Graduate."  2521  Nemours 
lildg.,  Wilmington  98,  Delaware. 


More  facts  about  Du  Pon(— Listen  to  "Cavalcade  of  America,"  Mondays,  8  P.M.  EST,  on  NBC 
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View  of  the  University  power  plant  located  on  south  campus. 
The  cooling  tower  can  be  seen  on  the  lower  right  side. 

FRONTISPIECE 

The  Grand  Coulee  dam.  In  1941  the  hydro-electric  plants 
furnished  30  per  cent  of  the  168  billion  kw.-hrs.  of  energy  used 
in  the  United  States.  According  to  relioble  estimates,  this  51  bil- 
lion kw.-hrs.  represents  only  23  per  cent  of  the  potential  hydro- 
electric resourses  of  our  country.  (Westinghouse  Electric  Co.) 
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Creosote  TreatiiiPiil 
III  .\oii- Pressure 


of  Wood 


bif  'Ivrrti  ^lathfirs.  .W.ii.  '17 


Results  of  tests  on  the  effectiveness 
af  various  non-pressure  processes  used 
in  the  treatment  of  wood  with  creosote, 
carried  on  between  1922  and  1943,  b\ 
Everett  E.  King,  retired  professor  of 
railway  civil  engineering  at  the  Univer- 
sity of  Illinois,  weic  reported  recenth 
a  manuscript  for  publication  as  a 
bulletin  by  the  University  of  Illinois 
Engineering  Experiment  station. 

Since  most  timbers  not  destroyed  b\ 
mechanical  wear  eventually  fail  by  de- 
cay, the  prevention  of  decay  is  important 
not  onh  to  railroad  and  power  commu- 
nication companies,  but  also  to  farmers 
and  others  employing  wood  for  construc- 
tion purposes. 

Mr.  King  pointed  out  in  his  manu- 
script that  "decay  is  the  result  of  fungus 
and  bacteria  growth  in  the  fibers  of  the 
wood — the  fungus  being  a  thread-like 
parasitic  plant  that  feeds  on  the  struc- 
tural elements  in  the  walls  of  the  wood 
cells.  As  this  plant  grows  from  cell  to 
cell,  it  dissolves  these  elements,  prin- 
cipally celkdose  and  lignin,  for  its  own 
food  supph,  thereby  breaking  down  the 
structure  of  the  wood,  lea\ing  a  brown- 
ish incoherent  residue  called  decay." 

Four  things  necessary  for  the  growth 
of  fungus  are  air,  warm  temperature 
conditions,  f ood  (  structural  elements), 
and  moisture.  Moisture  can  be  con- 
trolled to  a  limited  extent  and  it  might 
be  possible  to  control  surrounding  tem- 
peratures if  a  specimen  were  to  be 
placed  in  a  regulated  atmosphere,  but 
the  most  economical  procedure  to  pre- 
vent decay  is  to  poison  the  food  supply. 
Creosotes,  by-products  in  the  distillation 
of  bituminous  coal,  make  excellent  pre- 
servatives not  only  becaiise  of  their 
toxic  effect  on  fungus,  but  also  because 
they  are  neither  highly  volatile  nor  solu- 
ble in  water.  The  latter  is  important 
because  it  prevents  leaching  of  the  pre- 
servative through  the  porous  constituents 
in   the  wood. 

I  he  particidar  field  chosen  for  these 
tests  was  limited  to  a  study  of  the  pre- 
vention of  decay  in  the  sap  wood  of 
cedar  butts  (those  parts  of  such  timbers 
as  posts  and  poles  placed  luulerground ). 
The  timbers  selected  for  the  tests  were 
Northern  White  cedar  (Thuja  Occi- 
dentalis),  commonly  used  for  pole  and 
fencing  purposes.  Before  this  test  was 
started,  it  was  known  that  non-pressure 
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These  results  on  the  various  non- 
pressure  creosote  treatments  of 
wood,  compiled  from  tests  con- 
ducted over  a  period  of  20  years 
by  Mr.  E.  E.  King,  and  recently 
published  in  an  Engineering  Ex- 
periment station  bulletin  are  here- 
with presented  in  condensed  form 
for  those  interested  in  the  use  of 
wood    for    construction    purposes. 


treat  the  specimen  to  the  center,  a  pro- 
cess that  would  probably  involve  pres- 
sure treating  in  order  to  make  the  creo- 
sote reach  the  innermost  part. 

One  hundred  eighty  seasoned  speci- 
mens varying  from  .^.5  in.  to  7  in.  in 
diameter,  were  bought  for  the  test  start- 
ed in  1922.  Each  specimen  was  cut  in 
half,  one-half  being  treated  and  the 
other  half  left  plain  as  a  check,  and 
all  pieces  were  numbered.  Of  those 
posts  treated,  the  entire  surface  was  ex- 
posed to  the  preservative ;  but  to  study 
the  effects  of  slope  across  the  top,  some 
of  the  tops  were  cut  at  90°,  some  at 
67.5°,  and  some  at  45".  In  1923,  an- 
other set  of  tests  was  begun,  using  the 
same  number  of  posts  and  the  same 
processes  as  before,  but  some  of  the 
pieces  were  incised  (punctured),  the 
inirpose  of  the  incisions  being  to  open  the 
sapwood  and  permit  a  deeper  penetration 
of  the  preservative  without  seriously 
weakening    the    structure   of    the   wood. 


^  Visits ^-y?^ 


The    University   test   lot   in   which   poles   were  set   in   groups  of  three 
rows— two    treated    and    one    untreated 


processes  for  treating  timber  serve  best 
on  well-seasoned  wood  with  a  porous 
shell  because  the  decay  preventative  can 
readily  penetrate  the  outer  fibers  and 
form  a  seal  against  external  agencies  of 
decay.  Likewise,  it  was  known  that  most 
>tructural  timbers,  especially  the  harder 
and  denser  \arieties,  are  most  economi- 
call\  preserved  by  pressure  processes. 
Cedar,  falling  in  the  first  class,  is  par- 
ticularly adaptable  to  non-pressure  treat- 
ment because  the  heartwood  of  cedars  is 
naturally  resistant  to  decay.  If,  there- 
fore, the  sapwood  portions  surrounding 
the  heartwood  can  be  treated  by  some 
non-pressure  method,  a  considerable  sav- 
ing   can    be    realized    in    not    having    to 


A  correspondmg  number  of  pieces  were 
left  untreated  as  before  as  a  check  on 
the  value  of  the  treatment. 

The  moisture  content  was  determined 
by  cutting  a  %-in.  thick  sample  near 
the  freshly  cut  portion,  weighing  it  to 
the  nearest  0.\  of  a  gram,  and  placing 
it  in  an  electrically  heated  oven  at  a 
temperature  slightly  above  the  boiling 
point  of  water.  After  heating,  the  piece 
was  again  weighed  and  a  constant  dry 
weight  was  assured  by  heating  and 
weighing  several  times. 

The  grade  of  creosote  used  on  the 
treated  pieces  for  both  tests  was  that 
especially  for  the  surface  treatment  of 
wood — carbolineiuii    or    anthiacene    oil. 


Four  (lifferc'iit  methods  of  applying  the 
creosote  in  both  hot  and  cold  conditions 
were  used  ;  namely,  bnishin<!;,  dippinji, 
steeping,  and  the  double-tank  method. 
The  methods  ot  application  are  almost 
.self-explanatory,  but  briefly:  brushing 
involves  merely  applying  the  creosote, 
hot  in  some  cases  and  cold  in  others, 
to  the  specimen  by  a  brush  similar  to  a 
paint  brush ;  dipping  involves  immer- 
sion or  several  immersions  (the  amount 
of  creosote  absorbed  increases  with  the 
number  of  immersions)  in  the  preserva- 
tive from  5  to  25  min. ;  steeping  re- 
quires that  the  immersion  be  from  ^  hr. 
to  7  hrs. ;  and  finally,  the  theory  of  the 
double-tank  method  is  that  after  wood 
has  been  immersed  for  some  time  in  hot 
preservative,  the  moisture  and  air  ex- 
pand in  the  cavities  of  the  cells  so  that 
when  it  is  plunged  into  cold  oil,  the 
cells  contract  forming  a  partial  vacuum 
in  the  process  and  allowing  external  air 
pressure  to  drive  the  creosote  a  little 
deeper  into  the  wood. 

After  a  preservative  application  was 
made,  the  specimens  were  set  2j/  ft. 
into  the  ground  in  a  small  test  lot  fenced 
off  for  the  purpose  on  I  iu\'ersity  prop- 
erty. The  two  halves  of  each  post,  one 
treated  and  the  other  vmtreated,  were 
set  side  by  side  to  insme  that  they  would 
be  subjected  to  the  same  surrounding 
conditions.  The  condition  of  each  post 
was    observed    everv    vear    until     I'H.i 


TAHF.K  I 


I  ndurance  Ability  of  Non-incised  Posts  at  the  End  of  20  years 


Preservative  1  ime  in  Treatment 
Treatment        or  Number  of 
Applications 


Steeping 


Number 
Treated 


Number 
Sound 


Number 
Serviceable 


Cold  1  application 

9 

0 

1 

Hot  1  application 

9 

0 

2 

Cold  4  applications 

9 

0 

5 

Hot  4  applications 

9 

0 

7 

Cold  5  minutes 

6 

0 

2 

Hot  5  applications 

6 

0 

2 

Cold   3  hr.-15  min. 

6 

3 

6 

Hot  3  hr.-15  min. 

6 

3 

4 

Cold  1/2  hour 

6 

1 

2 

Hot  y2   hour 

6 

0 

4 

Cold  7  hours 

6 

4 

6 

Hot  7  hours 

6 

3 

6 

Cold  J/  hour 

Houble-tank 

Hot   ^   hour 

9 

6 

9 

Cold  14  hours 

Hot  4  hours 

6 

5 

6 

TABLE  n 


Endurance  Ability  of  Incised   Posts  at  the  End  of  20  \eai 


Preservative  Time  in  Treatment 
Treatment        or  Number  of 
Applications 


Brush 


Dip 


Steeping 


Number 
Treated 


Number 
Soimd 


Number 
Serviceable 


Hot  1  application 

3 

0 

1 

Cold  1  application 

3 

0 

1 

Hot  7  applications 

3 

3 

3 

Cold  8  applications 

3 

3 

3 

Hot  1  hr.-15  min. 

3 

2 

2 

Cold  1  hr.-15  min. 

3 

3 

3 

Hot  3  hr.-15  min. 

3 

3 

3 

Cold  3  hr.-15  min. 

3 

3 

3 

Hot  ^  hour 

3 

3 

3 

Cold   Yz   hour 

3 

3 

3 

Hot  7  hours 

3 

3 

3 

Cold  7  hours 

3 

3 

3 

Hot   y^   hour 

Double-tank 

Cold   Yz   hour 

3 

3 

3 

Hot  4  hours 

C(,Id    1    hour 

3 

T, 

3 

when  it  was  necessary  to  remove  all  tlic 
samples. 

There  are  many  conclusions  that  can 
be  made  from  these  tests,  but  the  twd 
most  important  are  the  specific  absorp- 
tion of  creosote  for  the  method  of  ap- 
plication used  and  the  effectiveness  in 
preventing  decay  by  the  application  used. 
Some  of  the  results  obtained  from  these 
data  are  shown  in  the  accompanying 
illustrations. 

Mr.  King  has  pointed  out  that  there 
are  a  number  of  factors  that  are  influ- 
enced by  the  character  of  this  particidar 
wood  itself  that  must  receive  attention 
in  giving  consideration  to  the  effective- 
ness of  certain  treatments  or  in  making 
comparisons  of  different  treatments.  For 
example,  a  large  specimen  with  a  rela- 
tively thin  layer  of  sapwood  will  ab- 
sorb less  preservative  (measured  in 
lbs./  cu.  ft.)  than  a  small  one  with  com- 
paratively thick  sapwood.  In  addition, 
one  having  a  high  moisture  content  will 
absorb  less  than  one  with  a  lower  mois- 
ture content.  Either  of  these  factors 
might  have  a  greater  effect  on  the  pene- 
tration of  the  preservative  than  the 
temperature  of  the  preservative  itself. 
It  should  be  remembered  in  this  con- 
sideration, also,  that  the  specimen  diam- 
eter is  an  important  factor  which  can 
be  brought  out  by  the  following  ex- 
ample. A  ()-in.  post  42  in.  long  that  con- 
( Continued   on   page  36) 
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The  Eiifiiiioeriiio  llonoraries  and  Socioties 


by  Ed  Witort.  U.K.  'tit  and  Turn  M»»rf.  K.E.  '.10 


I.A.S. 

On  February  6,  1Q47,  Mr.  VvmA 
Cue,  director  of  training  at  Chance 
V'diight  Aircraft  division  of  United  Air- 
craft corporation,  spoke  to  the  members 
(it  the  I.A.S.  on  "The  Future  of  the 
Aeronautical  Engineer."  Mr.  Coe,  using 
\\\s  company  as  an  example,  showed  how 
the  aeronautical  industry  has  recovered 
troin  the  war  boom.  He  stated  that 
"according  to  a  survey  made  by  Presi- 
dent Compton  of  M.I.T.,  the  demand 
tcir  aeronautical  engineers  will  continue 
til  be  heavy  until  1950.  After  that  time, 
the  supply  and  demand  for  aeronautical 
engineers  will  be  back  to  normal." 

Mr.  Coe  also  explained  how  the 
Chance  Vought  company  organized  and 
maintained  its  engineering  personnel. 
Ills  talk  was  very  interesting  and  en- 
lightening to  the  members  present. 

The  following  officers  were  elected 
at  a  meeting  held  on  February  11,  1947: 
A.  Donald  Swansoii,  chairman;  Jack 
McGuire,  vice  chairman;  John  Prodan, 
secretary-treasurer. 

A.S.C.E. 

An  enthusiastic  group  of  seevral  hun- 
dred students,  facidty,  and  guests  were 
present  at  the  first  meeting  of  the  semes- 
ter on  February  19.  Mr.  R.  N.  Ber- 
gendoff,  noted  bridge  engineer  of  Kansas 
City,  addre.ssed  the  chapter  on  the  topic 
of  "Bridge  Engineering  as  a  Career." 
He  stressed  the  importance  of  a  per- 
son's interests  and  qualifications  which 
are  prime  considerations  in  choosing  an\ 
position.  He  pointed  out  that  with  pres- 
ent demands  for  both  new  construction 
and  reconstruction,  the  opportunities  in 
bridge  engineering  are  practically  un- 
limited. At  the  conclusion  of  his  talk, 
Mr.  Bergendoff  presented  a  series  of 
slides  showing  the  \arious  stages  in 
bridge   construction. 

A  second  meeting  on  March  12  cun- 
sisted  of  a  short  business  session  followed 
by  a  traffic  safety  film  entitled  "Screw 
Drivers  and  Screw  Jays." 

Officers  elected  for  the  spring  semes- 
ter are:  James  F.  Halsey,  president; 
J.  Edward  Sjunnesson,  vice  president; 
William  A.  Randolph,  treasuier;  and 
Charles  R.   Fago,  secretary. 

A.I.E.E.-  I.R.E. 

Facult\  and  student  members  were 
present   at   a   meeting  held   on    Februar\ 


20,  for  the  election  of  officers  to  serve 
for  the  spring   term. 

Ed  Lovick  succeeded  Art  Leininger 
as  president.  Other  officers  elected  are: 
Don  Dwyer,  vice  president;  Dave  Shef- 
ka,  recording  secretary  and  treasurer ; 
Herm  Koenig  corresponding  secretary 
for  A.I.E.E. ;  and  Chuck  Steele,  corre- 
sponding secretary  for  LR.E. 

ETA  KAPPA  NU 

The  officers  of  Eta  Kappa  Nu  for 
the  new  term  are:  Dave  Shefka,  presi- 
dent ;  Pete  Fenoglio,  vice  president ;  Jim 
Matt,  recording  secretary  and  treasurer; 
and  Russell  Hattis,  corre- 
sponding secretary. 

A    vote    on    a    measure    to 
start   a  chapter  at    the   Uni- 
j\  versity  of  West  Virginia  was 

y  taken  and  passed  unanimous- 

ly. A  discussion  was  also 
held  on  the  number  of  men  to  be  con- 
sidered for  rushing,  on  the  basis  of  the 
grades   for    last   term. 

PI  TAU  SIGMA 

William  P.   Myers  was  elected  presi- 
dent of  Pi  Tau  Sigma,  mechanical  engi- 
neering  honorary,   at   a   recent   meeting. 
Other   officers    are:    David    Locklin, 
vice  president;   Burt   Bouw- 
kanip,    recording     secretary; 
ix^\  Robert    C.    Kohncke,    corre- 

^5rt^^      sponding  secretary ;  and  Rob- 
^^S^^i     ert  Saar.  treasurer. 

A  committee  consisting  of 
Ed  Bader,  Ralph  Behler, 
and  Dave  Locklin  was  ap- 
pointed to  inspect  the  grade  averages 
of  potential  rushees  and  to  plan  the 
smoker. 

TAU  BETA  PI 

The  University  chapter  of  Tau  Beta 
Pi,  engineering  scholastic  honorary,  held 
its  election  of  officers  at  an  organiza- 
tion meeting  March  5. 

The  new  officers  are: 
^VMliam  P.  Springgate,  pres- 
ident ;  Robert  Krug,  vice 
president;  Harry  Robbins, 
corresponding  secretary; 
William  Curtis  treasin-er; 
.  .,  William   Pelletier,   recording 

II  secretary. 

LI  After  the  election   a   com- 

mittee was  appointed  to  look  up  the 
grades  for  last  semester  of  the  prospec- 
ti\e  rushees.  Springgate,  Pelletier,  and 
Paul  Fenoglio  comprise  the  committee. 


A.S.A.E. 

On  February  11  the  A.S.A.E.  fea- 
tured as  its  guest  speaker  Professor  W. 
L.  Collins  of  the  T.A.M.  department 
of  the  University.  Mr.  Collins,  speaking 
on  "Investigation  and  Causes  of  Trans- 
verse Fissures  of  Railroad  Rails,"  dis- 
cussed the  research  methods  employed 
by  the  T.A.^VI.  department  and  other 
research  organizations  to  solve  the  prob- 
lems of  rail  failures.  At  the  meeting  the 
society  also  set  tentative  plans  for  an 
A.S.A.E.  spring  banquet  to  be  held 
sometime  in  May. 

"What  Does  Quality  Control  Mean 
to  the  Engineer?"  was  the  theme  of  the 
guest  speaker.  Professor  J.  A.  Henry,  of 
the  Mechanical  Engineering  department 
and  a  member  of  the  American  and 
State  Quality  Control  organization,  at 
the  meeting  held  on  February  25,  1947. 

Mr.  Frank  Andrew,  Extension  Spe- 
cialist of  the  agricultural  engineering 
department,  lectured  on  "Current  Ap- 
plication in  the  Field  of  Rural  Electri- 
fication" at  the  meeting  of  March  11, 
1947. 

Following  is  a  list  of  the  officers 
serving  for  the  spring  term:  W.  A. 
Petersen,  president;  Albert  Rust,  vice 
president;  William  Fletcher,  secretary; 
Norman  Slack,  treasurer;  and  Leo  Stoe- 
ber,  program  chairman. 

A.I.Gh.E. 

Professor  E.  W.  Comings,  chairman 
of  the  committee  on  student  chapters  of 
the  parent  organization,  and  a  member 
of  the  faculty,  presente<l  a  brief  discus- 
sion concerning  the  annual  contest  prob- 
lem and  functions  of  the  institute  at 
the  first  meeting  of  the  A.I.Ch.E.  of 
the  spring  .semester. 

It  was  decided  to  ha\e  a  smoker  in 
order  to  acquaint  men  registered  in 
chemical  engineering  activities  and  to 
introduce  them  to  faculty  and  fellow 
students.  The  smoker,  held  in  the  fac- 
ulty lounge  of  the  Illiru'  Union  on 
March   3,  was  very  successful. 

The  following  men  were  elected  to 
serve  as  officers  for  the  current  semes- 
ter: Paul  Stavengcr,  president;  Don 
Hornbeck,  \icc  president;  Dick  Di\il- 
biss.  treasurer;  and  Ralph  ll.iriis.  Jr., 
secretary. 

At  the  meeting  held  on  March  19, 
Mr.  C.  W.  Selheimer,  of  the  I'nited 
States  Rubber  company,  spoke  on  \ari- 
{ Continued   ou   page  ?il) 
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At  the  prc-cnt  time  a  large  expan- 
sion is  liciiif;  iiKulf  ill  lescarch  facilities 
of  the  electrical  eiigiiieeriiig  department 
of  the  College  of  Engineering  comnicn- 
siirate  with  the  ilevclopnient  under  go\ - 
ernment  sponsorship  of  a  nation-wide 
program  of  electronic  research.  Con- 
tracts for  three  specific  studies,  of  which 
one  is  of  a  confidential  nature,  are  al- 
ready underway.  The  other  two  are 
responsihie  for  the  development  of  \\  ide- 
tuning-range  magnetrons  and  foi'  wide- 
tuning-range  klystrons  in  the  freipiencv 
range  of  5()()  mc.  to  13,400  mc. 

Under  the  direction  of  thirteen  ol 
the  electrical  engineering  staff  are  six- 
teen part-time  students,  both  graduate 
and  undergraduate,  and  twelve  non- 
acadeniic  personnel,  working  luider  con- 
tract on  different  dixisions  of  the  wide- 
ly varied  projects  being  carried  on.  This 
student  participation  brings  valuable, 
practical  experience  with  unusually  good 
facilities  which  are  not  normally  avail- 
able at  technical  schools  elsewhere  in 
the  United  States.  The  students  per- 
form all  of  the  various  operations  from 
basic  engineering  design  considerations, 
through  drafting,  machine  tool  work, 
and  assembly  of  parts,  to  pumping  and 
testing  so  that  they  become  acquainted 
with  all  of  the  various  techniques  and 
arts  involved  in  the  design  and  con- 
struction of  electron  tubes.  This  combi- 
nation of  engineering  practice  with  their 
normal  college  work  is  an  almost  ideal 
arrangement  from  an  educational  point 
of  view.  The  presence  on  the  staff  of 
se\cral  people  from  some  of  the  larger 
research  laboratories  with  industrial  ex- 
perience on  these  types  of  tubes  insures 
that  the  program  will  be  well  directed 
and  that  students  working  along  these 
lines  will  become  acquainted  with  the 
latest  stages  of  development  of  such  de- 
vices. 

Because  of  the  specialized  nature  of 
the  research  projects  now  being  con- 
ducted, it  would  be  difficult  in  the  short 
space  of  the  present  article  to  describe 
this  work  in  detail.  An  attempt  will  be 
made,  however,  to  give  a  bird's-e\e-view 
of  some   of  these  problems. 

Developing  the  'Maggie' 

Three  types  of  magnetrons  are  in 
process  of  production  and  testing.  In 
spite  of  the  tremendous  advances  made 
in  the  design  and  construction  of  mag- 
netrons during  the  war,  there  is  con- 
siderable interest  in   the  development  of 
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This  is  the  .second  of  three  arti- 
cles dealing  with  the  current 
research  effort  of  the  electrical 
engineering  department.  In  this 
article  the  Technogranh  presents 
some  of  the  fields  of  investigation 
in  (he  magnetron  and  klystron 
development  and  also  a  glimpse 
at  the  electron  tube  laboratory 
now  under  construction.  The  au- 
thor wishes  to  thank  Mr.  R.  D. 
Gordon  and  Dr.  H.  L.  Van  Velzer 
for  the  information  presented  in 
this   article. 


tubes  to  sup|il\  continuous-wave  oscilla- 
tions over  a  wide  tuning  band  of  fre- 
qLiencics  for  use  in  low-power  applica- 
tions on  the  order  of  one  watt.  These 
tubes  are  based  on  principles  which  have 
been  very  successfully  applied  to  mag- 
netrons tuning  over  narrow  bands  of 
frequencies,  or  which  operate  at  much 
lower  frequencies.  In  particular,  appli- 
cations include  test  oscillators,  local  os- 
cillators in  microwave  receivers,  and 
signal  generators. 

There  is  a  great  deal  of  discussion 
upon  the  nomenclature  of  the  different 
tube  types.  Besides  the  popidar  distinc- 
tion with  reference  to  loading  method, 
classification  often  distinguishes  between 
the  so-called  "negative-resistance"  and 
the  "transit-time"  types,  and  occasional- 
ly delineation  is  made  according  to  mode 
of  operation.  In  design,  the  attack  of  the 


priihlenis  in\iiKed  now  ilepeiul  upon 
how-  the  powei-  is  to  be  extracted  from 
the  tube,  by  coaxial  line  or  by  tuned 
lecher  line.  The  tube  evolved  by  Pro- 
fessor J.  T.  Tykociner  is  tuned  by 
sliding  the  transmission  line  inside  the 
tube  itself.  Thus,  the  frequency  of  os- 
cillation is  determined  by  a  fixed,  reso- 
nant cavity  at  one  end  and  a  tunable 
lecher  wire  system  at  the  other  end.  A 
coaxially-tuned  type  of  magnetron  os- 
cillator has  been  developed  by  Mr.  L. 
R.  Bloom.  Another  approach  along  sim- 
ilar lines  to  a  widely  timable  tube  has 
been  made  by  IVIr.  R.  (jordon  in  the 
form  of  a  tube  which  operates  on  a  dif-, 
ferent  mode  from  the  others  in  that  it 
is  a  transit-time  oscillator  of  the  first 
order  and  appears  in  the  form  of  a 
helix,  which  will  be  hiiefly  elaborated 
upon  presently. 

An  example  of  basic  working  equa- 
tions followed  in  the  execution  of  an 
idea  are 

( 1  )  /;"/.//  >  60,000  or  ;;'/.//  =  60,000 
where  //  is  the  number  of  anode  vanes, 
k  is  in  centimeters,  and  H  is  in  gausses ; 
and 

(2)  «/J7£)=/-/  =  3060 

where  1'  is  anode  voltage  in  volts,  and 
D  ^  {D^-  —  D,.-)'-  the  root  mean 
square  diameter  of  the  anode  and 
cathode  elements  in  inches.  When  the 
constant  of  equation  (  1  )  is  approached 
from  above,  the  efficiency  falls  off  rap- 
idly ;  and  below-  60,000  the  tube  will  no 
longer    oscillate.     Practically,    a    value 


Helix  Type  Magnetron— Left:   Partially  completed;   Right:   Drawing 
with  shield  removed  to  show  anode  vanes 
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Diagrammatic   sketch    of   co-axially 
tuned    magnetron 

around  20, 0(10  insures  stability  and  high 
efficiency. 

The  simplest  split-anode  magnetron 
has  two  anode  vanes  located  at  the  volt- 
age loop  of  the  line,  with  a  fixed  induct- 
ance, voltage  node  inside  the  en\elope. 
and  the  tunable  line,  oppositely  placed, 
extending  through  the  glass.  Water- 
cooling  is  simplified  over  its  prototype 
b\  use  of  the  internal  inductance  loop. 
Vov  sucli  desirable  characteristics  as 
small  field  strength  and  low  wavelength, 
an  increase  in  the  number  of  \anes  is 
mandatory.  It  had  been  discovered  sev- 
eral years  ago  by  Dr.  D.  A.  Wilbur  of 
General  Electric  research  laboratories 
that  the  introduction  of  a  "neiitrode," 
attached  to  the  voltage  node  of  the  fixed 
inductance,  performed  the  function  of 
increasing  the  effective  number  of  vanes. 
Another  advantage  of  this  innovation  is 
in  the  reduction  of  back-heating  of  the 
cathode  due  to  electron  bombardment. 

The  average  tube  can  thus  far  be 
tuned  over  a  frequency  range  ratio  of 
less  than  two  to  one.  At  present  one 
magnetron  gives  promise  of  a  very  wide 
tuning  range  of  three  to  one,  but  it  is 
\er\  critical  in  its  operation.  Work  on 
this  t\pe  of  tube  is  currently  being  di- 
rected toward  decreasing  its  critical  na- 
ture. Tuning  band  limitations  are  sub- 
ject chiefly  to  inefficiency  at  the  low- 
frequency  end  and  to  a  tendency  to 
change  m.ode  when  loaded  ;  and  at  the 
high-frequency  end,  it  is  subject  to  high 
line  losses.  Magnetic  field  misalignment 
\ersus  efficiency  characteristics  of  nega- 
ti\e-resistance  types  of  tube  allow  a  rela- 
ti\el\'  large,  maximum  deviation  of 
±  7.3°.  Here  again,  as  in  a  transit-time 
type,  best  performance  occurs  at  the 
smallest  dexiation  obtainable  practically. 

Before  any  newly-developed  tube  is 
e\acuated,  degassed,  and  sealed,  it  is 
"cold  tested"  to  determine  its  natural 
frequency  of  oscdlation.  After  comple- 
tion of  a  tube,  a  number  of  "hot"    tests 
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are  made  to  determine  oscillation  fre- 
quency range,  moding  ( tendency  of  the 
tube  to  spontaneously  change  its  mode 
of  operation),  power  output  ( b\  an  in- 
genious salt-water  calorimeter  method), 
efficiency,  and  pulsing  characteristics. 

Along  with  the  magnetron  develop- 
ment itself  is  considerable  experimenta- 
tion with  means  of  making  accurate 
measvuements  of  extiemely  low-power 
output  at  super-high  frequencies. 

The  klystron  lutdvavor 

The  khstron  program  is  also  directed 
toward  increasing  the  frequency  of  these 
devices  into  a  region  of  the  frequency' 
spectrum  that  has  so  far  not  been  ade- 
quateh'  covered.  At  the  present  time  this 
project  requires  principally  the  develop- 
ment of  new  tube  construction  tech- 
niques. Because  of  the  greater  refine- 
ment in  processes  required  for  these 
tubes,  most  of  the  effort,  until  recently, 
has  been  directed  toward  the  construc- 
tion of  actual  tube  types.  The  availa- 
bility of  the  new  laboratory  will  greatly 
facilitate  this  program.  Also  it  might 
be  mentioned  that  an  electron  gun  of 
increased  efficiency  may  soon  be  a  real- 
ity by  \irtue  of  the  utilization  of  equiva- 
lent electrostatic  fields  laid  out  in  mag- 
nified form  in  a  water  tank  that  can 
be  probed  most  easily. 
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A.)  Ba^ic  THCcfieriCAL    Type: 

Schematic    representation    of    split- 
anode    magnetrons    with    Lecher 
wire    tuning 


Recognizing  the  need  for  more  aile- 
ijuate  laboratory  facilities,  the  Univer- 
sity has  set  aside  the  use  of  the  south 
wing  of  the  Electrical  Engineering  An- 
nex for  the  installation  of  an  ultra- 
modern, electron  tube  research  labora- 
tory. This  laboratory  will  require  the 
construction  of  eleven  new  rooms  in  the 
space  recently  occupied  b\-  a  large  lec- 
ture hall,  and  will  utilize  the  existing 
rooms  in  the  basement  of  this  wing.  Ap- 
proximately one-half  of  the  first  floor 
area  will  be  air  conditioned ;  a  very  com- 
plete air-conditioning  unit  occupying 
space  in  the  basement  and  attic  will 
maintain  nearly  ideal  temperature,  hu- 
midity, and  dust  conditions  in  these 
rooms.  Provisions  are  being  made  for 
an  additional  installation  of  activated 
charcoal    for    the    removal    of    sulphur 
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— E.    E.    Dcfarlmcni 

Typical    reflex    klystron    with    reso- 
nant cavity  tuning 

compounils  from  the  air,  ui  the  event 
that  the  normal  precipitron  t\pe  of  air 
filter  proves  inadequate  in  Urbana.  A 
light,  monochrome  linoleum,  and  either 
a  gelatinized  entrance  floor  or  electric 
shoe  dusters  are  added  precautions  made 
in  anticipation  of  eliminating  cathode 
"poisoning"  and  further  maintenance  of 
general  cleanliness.  An  unusualh  high 
le\el  of  illumination  will  be  prox  ided 
throughout  the  laboratmx. 

Modern  Machine  Shap 

The  electrical  engineering  depait- 
ment  has  an  exceptionally  well  equipped 
machine  shop  for  the  production  of  test 
equipment  and  special  machine  parts. 
(Occasionally  tolerances  of  ±.0001  in. 
are  required,  thus  it  will  be  necessary  to 
have  an  additional  parts-preiiaration 
room  in  the  new  laboratory  where  some 
of  the  machine  techniques  and  operations 
peculiar  to  the  design  of  electron  tubes 
can  be  carried  on  in  a  relativelv  dust 
and  grease  free  eiu  ironnient.  This  room 
will  be  equipped  w  ith  .1  large,  wet  sur- 
face grinder,  a  20-ton  hydraulic  press 
for  hubbing  operations,  a  I)o-All  band 
saw,  two  milling  machines,  several 
lathes,  a  shear,  a  foot  press,  rolling  mills. 
and  other  specialized  equipment  tor  fab- 
ricating sheet  metal  parts.  Besides  build- 
ing actual  tLibe  components,  the  instru- 
ment and  toolmakers  working  in  this 
room  will  ha\e  to  design  and  make  all 
dies  and  jigs  needed  for  the  matuifacture 
and  a.s.sembly  of  vacuum  tube  parts. 

An   adjacent  heat-treating   room  will 

house  several  furnaces  for  annealing  and 

tempei-ing   metal    parts   and    for   the    re- 

mo\al   of  metal   oxides   from   tube   parts 

(Continued   ou   page  M) 


11 


leiii  is  the  consfrvatioii  of  laiiil  ami 
«-ati'r  rather  than  irrigation  itself.  Tin- 
top-layer  of  soil  is  mainly  lost.  It  is 
easily  eroded  and  washed  away,  causin;; 
the  high  silt  content  in  the  Yellow- 
river. 

A  (iiisii  ('orriJor 

If  we  ^;()  fuirlicr  tii  the  intcrioi',  there 

is    a    hnk    between    tlie    Shen-kan    basin 


Iti/  Itarhara  Svhmitlt.  i'.K.  '  IH 


IJiiiia 

111  her  reeeiit  iiistory  China  has  siif- 
tered  many  hardships  and  setbacks. 
K\ery  time  that  it  looked  like  China 
was  about  to  take  her  place  among  the 
leading  industrial  nations  of  the  world, 
a  war,  depression,  flood,  or  drought 
came  along  and  destroyed  much  of  the 
progress  that  had  been  made.  At  the 
present  time,  China  has  many  obstacles 
to  overcome.  Of  prime  importance  are 
the  political  and  financial  situations. 
Only  until  China  has  an  efficient  and 
world-recognized  government  can  an\- 
thing  be  done  to  stabilize  her  financial 
status. 

After  this  has  been  accomplished,  a 
new  and  better  communication  system 
can  be  de\elopcd.  Then  the  way  will  be 
open  to  really  develop  the  potential 
wealth  of  the  country.  More  dams  are 
needed  to  prevent  floods  and  drought, 
and  develop  power.  The  harnessing  of 
the  great  Yangtze  river  offers  many  pos- 
sibilities in  de\elopnient  along  this  line. 
Efficient  and  economical  methods  of 
manufacturing  are  needed.  Farm  meth- 
ods must  be  brought  up  to  date.  Many 
cities  must  be  rebuilt  and  sewerage  sys- 
tems installed.  Above  all,  a  public  school 
system  is  needed  desperately  if  China 
is  to  become  a  prosperous  country. 

The  majority  of  the  population  is 
concentrated  around  Shanghai  and 
Southern  China,  while  Western  China 
is  inhabited  by  a  comparatively  small 
number  of  people.  Western  China  is  a 
barren,  mountainous,  and  desert  region 
and  has  very  few  natural  resources 
of  economic  value.  This  territory  could 
be  made  to  accommodate  more  people 
if  the  engineers  help  Mother  Natme 
along. 

The  weather  in  Northwestern  China 
ranges  from  esnu-arid  to  arid.  In  the 
.semi-arid  regions,  irrigation  is  very  help- 
ful to  the  growth  of  grains.  In  the  arid 
region.s,  irrigation  is  absolutely  neces- 
sary for  agricultural  planting.  Conse- 
quently, the  ancient  people  in  the  North- 
west built  a  great  number  of  canals  to 
irrigate  their  farms,  but  the  art  of  irri- 
gation has  been  inherited  without  im- 
provement for  two  thousand  years.  The 


irrigated    territories    ma\     be    subdivided 
into  fi\e   regions. 

Shen-kuu  liusiu 

The  Shen-kan  basin  lies  in  the  south- 
eastern region  including  the  Shensi  prov- 
ince and  a  part  of  Kansu  province.  The 
average  annual  precipitation  is  about 
twelve  inches  and  the  depth  of  water 
required  for  the  growth  of  whe.it  is  also 
twelve  inches  in  its  growing  period. 
Most  of  the  present  irrigation  works 
belong  to  the  gravity-flow  canal  system, 
but  there  are  some  auxiliary  methods 
such  as  lifting  water  from  wells  by  ani- 
mal power  or  lifting  water  from  rivers 
by  ancient  water  wheels. 

Recently  canals  of  modern  practice 
were  built.  At  first  some  of  the  old,  con- 
servative farmers  objected  to  the  new 
projects  until  they  found  that  the  new 
canals  wew  better  than  the  old.  The 
opposition  to  the  building  of  new  canals 
was  thus  gradually  reduced.  Unfortu- 
nately, the  progress  was  much  retarded 
dining  the  war. 

In   this  region,  the  troublesome  prob- 


1.  Shen-kan  basin;  2.   Kansu  corridor; 

3.  Sinkiang  oasis;  4.  The  Great  bend; 

5.  Tsinghai  plateau 

and  the  desert  called  the  Kansu  corri- 
dor. The  length  of  the  corridor  is  about 
500  miles,  and  its  width  varies  from 
fifty  to  100  miles.  It  is  formed  by  paral- 
lel ranges  of  mountains  running  north- 
west to  southeast.  The  southern  moun- 
tains are  famed  as  the  Nan-shan,  South 
mountains,  or  more  properly  the  Chi- 
lien  mountains.  The  ridges  of  these 
mountains  are  above  the  snow-line. 
Their  average  altitude  is  more  than 
13,000  feet  and  that  of  the  principal 
summit  is  about  18,000  feet.  It  is  the 
divider  of  the  Yellow  river  and  inland 
rivers.  The  northern  mountains  are  rela- 
( Continued  on    page  22) 
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India 

India  constitutes  oiu'-titth  (it  the 
world  population.  With  its  natural  re- 
sources and  gigantic  population  it  is  not 
wrong  to  say  that  India  will  play  an 
important  part  in  the  coming  world 
events.  There  are  some  of  the  best  iron 
ore  deposits  at  Raniganj  and  in  central 
India.  Tata  Steel  company  may  be  com- 
pared to  any  of  the  best  concerns  in 
iron  and  steel.  India  also  has  the  largest 
manganese  deposits  and  a  monopoly  in 
jute,  contributing  99  per  cent  of  the 
world  production.  AH  of  this  jute  comes 
from  Bengal.  Other  natural  resources 
include  gold,  silver,  petroleum,  uranium, 
copper,  tin,  brass,  mica,  graphite,  baux- 
ite and  chromite. 

The  water  resources  are  potentiallv 
30,000,000  h.p.,  and  this  suggests  a  huge 
program  for  hydroelectric  development. 
Although  at  present  only  a  small  pei- 
centage  of  this  power  is  being  yoked,  the 
Indian  government  has  many  post-war 
plans  for  building  dams  across  such 
rivers  as  the  Tungahbatira  and  the  Pen- 
nar.  These  big  schemes,  called  the 
Tungahbadra  project  and  the  Pennar 
dam  project,  will  absorb  about  all  of  the 
students  who  have  come  to  the  United 
States  or  the  United  Kingdom  to  study 
dam  construction  and  hydro-electrical 
engineering.  At  present,  work  has  al- 
ready started  on  six  such  projects.  Al- 
though India  has  huge  coal  deposits,  the 
greater  part  of  the  nation's  electricity  is 
generated  by  water,  and  there  is  a  grid 
system  connecting  all  the  hydro-electric 
stations  in  the  Punjab  and  United  Prov- 
inces. The  Mundi  scheme  in  the  Punjab 
and    the    great    Sukker    barage    in    Sind 


are  examples  of  what  India  has  done  in 
this  field.  These  projects  not  only  yield 
a  tremendous  amount  of  electric  power 
but  have  made  the  barren  lands  fertile 
and  rich. 

In  practically  every  province  there  is 
an  independent  system  of  radio  trans- 
mission and  the  All-India  Radio  at 
Delhi,  being  equipped  with  ;i  Kill  k\v. 
transmitter,  is  one  of  the  most  powerful 
stations  in  the  world. 

Lctrfle  Textih'  hulustry 

The  textile  industry  of  India  is  spread 
along  the  shores,  but  the  majority  of 
them  are  concentrated  at  Bombay  and 
Calcutta.  Of  the  world's  cotton,  15  per 
cent  comes  from  India.  The  railroad  sys- 
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tems  of  India  (called  railways  there) 
utilize  coal  as  well  as  electricity.  The 
construction  of  locomotives  was,  until 
now,  discouraged,  and  with  the  dawn 
of  independence  some  companies  for  this 
purpose  are  now  in  the  blue  print  stage. 
M.  Qasini  Siddiqui  comes  from  Delhi, 
which  is  the  capital  of  India.  He  was 
educated  at  the  Delhi  university  and  at 
the  Muslim  university  of  Aligarb,  where 
he  got  his  bachelor's  degree  in  engineer- 
ing.   Before   coming   to   our   campus,    he 


Indian  students  — Front  row:V.  Singh,  S.  Kahn,  M.  Q.  Siddiqui,  S.  A.  Aziz, 
P.  Battacharya,  A.  R.  Kidwai,  S.  Roy;  Middle  row:  Dr.  Govindachori, 
A.  A.  Hakim,  N.  S.  Rao,  S.  N.  Kaira,  M.  M.  Behl,  M.  A.  Rahman,  R.  Huq; 
Top  row:  A.  Chatterjee,  S.  Bhedakar,  P.  Chatterjee,  Gurnam  Singh,  N. 
Mororji,  R.  Agashe,  S.  M.  Sen. 


was  ser\ing  the  Central  Public  Works 
department  of  India,  which  is  compar- 
able to  our  bureau  of  reclamation.  Apart 
from  his  studies,  he  says  that  his  heart's 
desire  is  to  search  for  the  cause  of  so 
much  economic  difference  between  India 
and  America.  He  also  wondered  at  the 
disciplined  mind  of  the  average  Ameri- 
can the  first  time  he  noticed  that  no- 
body smoked  in  a  movie  house.  Accord- 
ing to  him,  the  laws  of  the  state  could 
not  be  rigidly  enforced  in  such  matters 
unless  the  people  themselves  desired  to 
observe  them.  He  arrived  at  the  conclu- 
sion that  to  train  the  mind  of  the  masses, 
a  compulsory  and  free  primary  educa- 
tion was  necessary  for  India,  so  that  the 
people  could  differentiate  between  what 
is  good  or  bad  for  them  ami  their  coun- 
try. 

S.  A.  Aziz  comes  from  Agra,  famous 
for  the  Taj  Mahal.  Before  being  se- 
lected for  advanced  studies  in  electrical 
engineering,  he  served  the  All-India 
Radio,  (jurnam  Singh  and  Kulbir  Singh 
come  from  Punjab  and  are  of  the  Sikh- 
bij  religion.  They  are  unique  here  and 
can  be  easily  recognized  by  their  color- 
ful turbans  and  rolled  beards.  Ciurnam 
is  an  undergraduate  studying  agricul- 
tural engineering.  He  wants  to  study  the 
American  agricultural  instruments  so 
that  when  he  returns  to  India,  he  can 
aid  in  bringing  out  the  maximum  pro- 
duction from  the   rich  lands  of  India. 

Kulbir  is  studying  civil  engineering 
for  his  master's  degree.  His  home  is  in 
Madras,  in  southern  India,  where  he 
will  return  to  take  an  active  part  in 
several  dam  projects. 

Chatterjees  Well  Represented 
Huq,  Sen,  Amiya  Chatterjee,  and 
Paresh  Chatterjee  are  from  Bengal,  the 
eastern  part  of  India.  Huq  was  a  sub- 
di\isional  officer  in  the  Bengal  Public 
Works  department,  and  is  now  studying 
highways  for  his  master's  degree.  Sen 
was  educated  at  the  Indian  Institute  of 
Science  and  then  attended  the  Dacca 
university  to  obtain  his  master's  degree. 
Amiya  Chatterjee  has  been  a  lecturer  in 
electrical  engineering  for  several  years 
and  is  now  studying  for  his  doctorate. 
Both  Sen  and  Amiya  were  attracted  to 
this  campus  by  the  international  fame 
of  Dr.  W.  L.  I'veritt.  Paresh  Chatter- 
jee is  studying  for  his  doctorate  in  ci\il 
engineering. 

A.  R.  Arain  was  serving  the  depart- 
ment of  agriculture  of  the  government 
of  Sind  before  he  came  here.  He  has 
also  studied  in  England.  Although  he  is 
an  elderly  man,  his  thirst  for  knowledge 
is  nevertheless  unquenched.  Morarjee 
comes  from  Bombay,  the  center  of  a 
great  many  industries.  He  received  his 
bachelor's  degree  at  M.I.T.  before  com- 
ing to  this  campus.  Rehman  comes  from 
Punjab  and  is  studying  for  his  master's 
degree  in  sanitary  engineering. 
(Continued   on   page  2<S) 
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JOHN  NKKDKl.S  CHF.STKR,  ic- 
tircil  Pittsburgh  busiiifssnian,  is  oik-  of 
the  most  noted  of  the  Illini  and  a  prom- 
inent civil  enjjineer  of  the  Class  of  '91. 
He  was  born  in  (iroveport,  Ohio,  and 
attended  schools  in  Champaign.  Mr. 
Chester  obtained  his  civil  engineering 
degree  in  lOO')  aiul  mechanical  engineer- 
ing degree  in  I'M  1,  as  well  as  his  bach- 
elor's degree  in  IS')1.  Upon  graduation 
from  Illinois  he  went  to  Pittsburgh 
where  he  became  consulting  engineer 
and  president  of  the  J.  X.  Chester  Engi- 
neers until  lu's  retirement.  He  was 
president  of  the  Engineers  Society  of 
Western  Pennsylvania  and  in  1944  won 
the  (leorge  Warren  Fuller  award  given 
by  the  American  Water  Works  associa- 
tion "for  distinguished  service  in  the 
water  supply  field.  "  Mr.  Chester  has 
served  the  University  of  Illinois  Foun- 
dation since  its  beginning.  An  enthusi- 
astic bibliophile,  he  has  presented  many 
rare  books  to  the  University  including 
a  first  edition  of  "Lighthouse  Illumina- 
tion" by  Thomas  Stevenson,  the  father 
of  Robert  Louis  Stevenson.  In  1907, 
Mr.  Chester  donated  a  collection  of 
letters  to  the  College  of  Engineering 
which  included  letters  in  the  original 
handwriting  of  five  famous  scientists  of 
the  eighteenth  and  nineteenth  centuries 
together  with  portrait  engravings  of  the 
five.  The  collection  is  in  the  engineer- 
ing library. 


LEWIS  McDonald  '08  is  an- 
other of  the  men  who  adds  credit  both 
to  the  University  of  Illinois  and  to  one 
of  the  most  highly  regarded  of  the  de- 
nominational colleges,  McKendree  at 
Lebanon.  Recently  Mr.  McDonald  was 
elected  vice  president  of  the  Chicago 
Bridge  and   Iron  company. 

Horn  on  a  farm  near  Brownstown, 
down  on  the  old  national  trail  through 
St.  Louis  and  Indianapolis,  Mr.  Mc- 
Donald's forbears  may  or  may  not  have 
given  rise  to  the  old  school  song  about 
the  McDonald  who  had  a  farm.  He 
was  graduated  from  McKendree  in  '05, 
and  received  both  the  A.B.  in  literature 
and  arts  and  the  B.S.  in  civil  engineer- 
ing from  the  U.  of  I.  in  '08. 

He  was  on  the  civil  engineering  staff 
here  from  '08  to  '10  and  in  June  of 
1910  went  to  the  Chicago  Bridge  and 
Iron  company.  He  was  made  chief 
draftsman  in  1011,  sales  engineer  in 
1914,    district    sales    manager    in    1921, 


assistant  to  the  \  ice  piesident  in  P'Sl, 
and  \  ice  prcsicU'rU  in  l''4().  He  is  presi- 
dent and  directdi  ol  rlu-  (]uardite  cor- 
poration and  a  diicctoi  in  tlu'  John  I. 
Hay  company. 

He  belongs  to  the  Illini  Club  ot  Chi- 
cago (in  which  he  is  a  director),  the 
University  Club  of  Chicago,  and  the 
Chicago  Engineers  club  (of  which  he 
is  a  past  president).  He  is  also  a  life 
member  of  the  Alumni  association,  a 
member  of  the  Beverly  country  club, 
the  Western  Society  of  Engineers,  the 
Triangle  fraternity.  The  Chicago  Mu- 
seum of  Natural  History,  and  the  Nor- 
mal Park  Presbyterian  church  in  which 
he  is  the  president  of  the  board  of  trus- 
tees. He  belongs  to  two  honor  societies — 
Sigma  Xi  and  Tau  Beta  Pi  —  and  is  a 
member  of  the   American   Legion. 

He  is  one  of  a  number  of  prominent 
Illini  who  hold  offices  in  the  Chicago 
Bridge  and  Iron  company,  among  them 
Merle  J.  Trees  '07,  chairman  of  the 
board,  and  Charles  S.  Pillsbury  '07, 
e\ecuti\e  vice  president. 


HAROLD  C.  DEAN  '09,  vice  presi- 
dent of  Consolidated  Edison  Company, 
New  York,  Inc.,  has  been  elected  to 
membership  in  the  New  York  city  board 
of  education.  His  election  quickly  won 
praise  from  people  and  press  of  many 
points  of  view.  He  is  a  Democrat,  has 
not  been  active  politically,  but  has  been 
a  leader  in  civic  affairs. 

The  New  York  Times  points  out  the 
New  York  school  system  is  a  "gigantic 
business  enterprise.  Its  employes  num- 
ber about  40,000;  budget  runs  about 
$200,000,000  a  year;  there  are  more 
than  7f)0  public  schools.  Mr.  Dean  .  .  . 
has  given  his  time  to  community  proj- 
ects such  as  leadership  in  the  (ireater 
New  York   Fund.   .   .   ." 

Mr.  Dean  was  made  vice  president 
of  Consolidated  Edison  in  July  of  1945. 
He  had  been  executive  vice  president 
of  the  New  York  and  Queens  Electric 
Light  and  Power  company  since  No- 
vember,   1942. 

Born  in  Canton,  S.  Dak.,  he  attended 
secondary  schools  in  Chicago,  and  the 
U.  of  I.  College  of  Engineering.  After 
graduation  he  worked  for  the  Public 
Service  Company  of  Northern  Illinois, 
the  Chicago  Sanitary  district,  the  Civil 
Service  commission,  and  the  Department 
of  Cjas  and  Electricity  of  the  city  of 
Chicago.  He  went  east  in  Marcli  of 
1916    to   become    assistant    to    the    \  ice 


president  of  the  New  York  and  Queens  1 
company.  The  next  year  he  became  its 
superintendent,  in  1934  its  vice  presi- 
dent, in  1938  vice  president  and  assist- 
ant to  the  vice  chairman  of  the  board, 
in   1942  executive  vice  president. 

He  and  Mrs.  Dean  (the  former 
Katherine  French,  a  graduate  of  the  U. 
of  Chicago)  ha\e  three  children:  Mrs. 
Frank  W.  Appleton,  John,  and  Anne. 
They  live  in  Douglaston,  L.  I.  He  is 
a  former  vestryman  of  Zion  Episcopal 
church  there.  He  belongs  to  Tau  Beta 
Pi,  Eta  Kappa  Nu,  Engineers'  Club  of 
New  York,  Advertising  Club  of  New 
York,  Douglaston  club,  American  Insti- 
tute of  Electrical  Engineers,  American 
Society  of  Mechanical  Engineers,  Com- 
munity Service  society  (Queens  commit- 
tee), and  the  Electrical  and  Gas  Asso- 
ciation of  New  York. 

He  is  a  director  in  banks  and  com- 
mercial clubs.  Besides  having  been 
campaign  chairman  in  Queens  for  the 
Greater  New  York  fund  and  the  Navy 
Relief  society,  he  is  vice  chairman  in 
Queens  for  the  War  Finance  commit- 
tee and  is  an  ex-member  of  the  Queens 
Rationing  board.  He  is  a  member  of  the 
National  War  Labor  board,  second  re- 
gion. Last  May  he  was  elected  first  vice 
president  of  the  New  York  Electrical 
society.  Noting  that  his  class  will  have 
a  40th  reunion  within  a  couple  of  years, 
Mr.   Dean  sa\s  he  hopes  to  attentl. 


CLIFFORD  HOOD  '15,  president 
of  the  American  Steel  and  Wire  com- 
pany, is  one  of  a  number  of  the  \J.  S. 
Steel  chiefs  pictured  in  Life  magazine. 
Says  Life: 

"He  became  president  of  the  Ameri- 
can Steel  and  Wire  company  through 
a  route  common  in  U.  S.  Steel  opera- 
tions —  clerk,  foreman,  superintendent, 
district  manager,  vice  president.  His 
company  makes  70,000  different  prod- 
ucts including  wire  for  heavy  industry, 
pianos,  hairpins,  and  watch  springs." 

The  lines  under  the  picture  explain 
that  "Here  he  stands  before  coils  of 
steel  rod,  coated  with  lime,  which  will 
be  heated  and  drawn  into  wire  on  ma- 
chines that  stretch  the  metal  into  a  thin 
strand." 

A  native  of  Cameron,  he  attended 
Galesburg  high  school,  in  University 
days  was  a  member  of  electrical  engi- 
neering honorarles  as  well  as  Scabbard 
and  Blade.  After  graduation  he  started 
with  the  Packard  Electric  of  Warren, 
Ohio,  as  sales  engineer  and  assistant 
cable  sales  manager.  All  his  work  has 
been  in  the  wire  industry.  In  1917  he 
joined  the  American  Steel  and  Wire 
company  as  an  operating  clerk  and  his 
rise  began  then. 


A  new  mine  locomotl\e  headlight, 
which  projects  a  beam  550  feet,  increases 
mine  visibility  by   83   per  cent. 
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THE    TEGHNOGRAPH 


HERE'S  a  new  kind  of  pipe.  It  carries 
microwaves.  It  began  to  take  shape  in 
college. 

A  student  was  experimenting  with  the 
transmission  of  very  short  radio  waves  over 
wires  innnersed  in  a  trough  of  water.  The 
waves  travelled  along  the  wires  as  expected, 
bill  then  he  discovered  a  second  set  of  waves 
in  the  trough — a  set  dependent  not  on  the 
wires,  but  guided  by  the  trougii  itself. 

Several  years  later  this  student,  then  a 
scientist  at  the  Bell  Telephone  Laboratories, 
became  interested  in  the  transmission  of 
microwaves.  He  recalled  his  college  experi- 
ment. Could  a  metal  sheath  be  substituted 
for  the  trough?  Would  such  a  pipe  line  carry 
high  frequency  radio  waves  with  greater 
eflieiencj   llian  an  ordinar\  line? 


It  could  and  it  would:  but  the  wave  lengths 
available  required  pipe  lines  that  were 
too  bulky  to  be  practical.  Electron  tubes 
were  soon  developed  which  generated  shorter 
waves  .  .  .  waves  which  made  it  possible  to 
use  pipe  lines  of  smaller,  more  manageable 
size.  These  pipe  lines,  known  as  wave- 
guides, proved  indispensable  to  radar  in  war. 
Now.  \vith  the  invention  of  accessories  to 
serve  as  coils  and  capacitors  of  >vire  circuits, 
waveguides  are  becoming  an  even  more 
important  ])art  of  our  radio  tcle[)hone  and 
television  systems. 

Such  men  as  this  young  scientist  irhose 
keen  minds  can  recall  early  obseri^alions  and 
apply  them  intelligently  to  neic  prohlciiis 
will  find  telephony  a  /hscindtinn  ttiid  ii  re- 
ivardiiii'  career. 


There's  Opportunity  mid    idri-iilurf  in    I >dep}nniy 
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Oieiiiidl  Eiioiiieeriiio  Laboratory 


A  big  ffaturc  of  the  new  building 
is  the  large  locker  room  complete  with 
showers.  This  will  enable  the  students 
to  really  work  without  fear  for  their 
good  clothes.  Professor  Johnstone  feels 
that  the  students  will  get  much  more 
out  of  their  lab  periods  in   this  way. 

There  will  be  many  facilities  for  ex- 
perimentation and  research.  Included 
in  the  builiiing  plans  are  a  constant 
temperature  and  humiditi,'  room,  a  large 
electro-chemistry  lab  with  equipment 
for  electroplating,  a  machine  shop  for 
the  maintenance  stafi,  and  a  separate 
shop  for  inidergraduate  students,  a  large 
room  for  crushing  and  grinding,  a  meas- 
urement and  instrumentation  room,  and 
a  small  departmental  library. 

Small  labs  for  60  graduate  research 
students,  and  eight  small  computation 
rooms  with  tables,  reference  books,  cal- 
culating machines,  and  planimetcrs  will 
provide  ideal  facilities  for  graduate 
work.  A  200-seat  lecture  room  with  a 
projection  booth  will  be  located  on  the 
second  floor,  as  well  as  other  classrooms. 
A  seminar  room  on  the  second  floor 
with  a  kitchen  attached  will  be  used 
primarily  for  meetings  of  the  student 
branch  of  the  A.I.Ch.E.  A  drafting 
room  for  plant  design  for  senior  and 
graduate  students  is  on   the   third   floor. 

It  is  doubtful  whether  many  students 
now  in  school  will  have  an  opportunity 
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to  use  the  new  building,  but  it  should 
not  be  long  before  it  takes  its  place  in 
the  new  engineering  campus. 

The  University  of  Illinois  will  ha\e 
the  largest  Chemical  Engineering  build- 
ing in  the  United  States  when  the  new 
structure,  now  holding  a  triple-A  prior- 
ity, is  built  in  the  very  near  future. 

Together  with  the  new  electrical  en- 
gineering building  now  under  construc- 
tion, and  the  mechanical  engineering 
building,  also  holding  a  triple-A  prior- 
ity, they  will  provide  the  state  of  Illinois 
with  the  most  complete,  modern  engi- 
neering campus  in  the  country.  Unlike 
many  colleges,  which  have  just  one 
building  to  house  their  entire  engineer- 
ing curricula,  this  school  will  have  sev- 
eral  highly  specialized   buildings. 

The  most  radical  departure  from  tra- 
ditional chemistry  laboratories  will  be 
the  absence  of  the  objectional  fumes  so 
long  associated  with  such  buildings.  In 
the  planning  of  the  building,  a  great 
deal  of  attention  has  been  devoted  to 
ventilation.  The  biggest  share  of  the 
basement,  as  well  as  the  top,  or  pent- 
house story,  will  be  occvipied  by  \enti- 
lation  machinery. 

The  chemical  engineering  department 
will  occupy  the  first  three  floors  of  the 
building,  while  bio-chemistry  will  be 
located  on  the  fourth  and  fifth  floors. 
Original   plans  also  called    for    the  or- 


ganic chemistry  department  to  be  housed 
there,  but  rising  costs  have  forced  the 
abandonment  of  that  plan  for  the  pres- 
ent. The  organic  chemistry  department 
will  be  housed  in  a  new  unit  to  be  added 
as  an  extension  to  this  building,  at  a 
later  date. 

The  building  will  be  located  on  the 
corner  of  California  and  Mathews,  fac- 
ing California  street.  The  size  of  the 
building  will  be  124  ft.  by  204  ft.  The 
five  stories  plus  basement  and  penthouse 
will  give  a  floor  space  of  approximatelv 
100,000  sq.  ft.  This  is  two-and-one-hal'f 
times  as  large  as  the  present  chemistry 
annex.  The  building  will  be  of  dark 
red  brick  with  white  stone  trim. 

According  to  Professor  H.  F.  John- 
stone, head  of  the  department  of  chemi- 
cal engineering,  the  aim  of  the  new 
building  is  to  provide  a  place  for  the 
students  to  do  actual  chemical  engineer- 
ing work.  The  entire  building  has  been 
planned  with  this  in  mind. 

The  heart  of  the  new  building  is  the 
unit  operations  laboratory.  It  will  be 
three  stories  high  with  operating  levels 
on  balconies  at  0,  IS,  and  27  ft.  abo\e 
the  floor.  A  bay  will  extend  through 
the  center  of  the  laboratory,  and  will 
have  a  large  crane  that  can  reach  an\- 
where  in  the  lab.  Equipment  for  the 
laboratory  includes  distillation  columns, 
(Continued   on  page  33) 
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A    BEARING    QUIZ    FOR    STUDENT    ENGINEERS 


JL/O  you  know  that  over  90%  of  all  modern  bearing  requirements  can  be 
met  adequately  with  the  Timken  Tapered  Roller  Bearing?  That  in  this  one  pre- 
cision mechanism  is  contained  a  multiplicity  of  abilities  which  when  fully  ap- 
preciated and  properly  applied  can  overcome  any  bearing  condition  you  ever 
may  encounter? 

JLJO  you  know  that  the  Timken  Roller  Bearing  is  more  than  an  anti-frictioa 
bearing;  more  than  a  radial  load  bearing?  That  it  is  an  all-load  bearing  —  can 
carry,  all  at  once,  radial  loads,  thrust  loads,  and  any  combination  of  them  with 
full  efficiency  and  certainty? 


JL/O  you  know  that  the  Timken  Bearing  was  introduced  nearly  50  years 
ago  and  has  undergone  constant  engineering  development  and  refinement  ever 
since?  That  the  Timken-developed  process  of  Generated  Unit  Assembly  produces 
true  spherical  (convex-concave)  contact  between  the  large  ends  of  the  rolls  and 
the  rib  or  flange  of  the  cone  thereby  reducing  friction  and  initial  wear  to  a 

minimimi;  assuring  correct  alignment  of 
the  rolls  with  respect  to  the  races;  help- 
ing to  distribute  the  loads  evenly  through- 
out the  bearing;  decreasing  operating 
temperatures;  producing  quieter  running; 
and  last,  but  not  least,  assuring  that 
when  the  bearing  is  properly  mounted 
no  further  adjustment  is  required? 

JL/O  you  know  that  the  special  alio/ 
steel  from  which  Timken  Bearings  are 
made  was  developed  in  our  own  metal- 
lurgical laboratories  and  is  produced  in 
our  own  steel  plant?  That  the  Timken 
Bearing  is  the  only  bearing  manufactured 
under  one  roof  from  raw  material  to 
finished  product? 

Would  you  like  to  know  more  about 
the  Timken  Bearing,  particularly  how 
it  can  help  you  in  your  engineering 
career?  Write  us.  The  Timken  Roller 
Bearing    Company,    Canton    6,    Ohio. 
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"FIX-IT 


Bang,  crash,  cnunfli,  ami.  with  rlic 
screechiri};  ot  broken  metal,  the  tlwvheel 
on  the  (liesel  engine  ground  slowly  to 
a  halt.  Quick,  call  a  mechanic  to  fi\  it! 
At  this  point  we  wish  to  introduce  Mjrl 
VV.  Hoag,  (leorge  J.  Oehnike,  and  W. 
Ha\den  Smith,  the  three  main  bearings 
in  the  keep-the-equipment-working  line 
at  the  mechanical  engineering  labora- 
tory. Their  cverydav'  work  reads  like  a 
mechanical  engineer's  handbood  and  in- 
cludes centrifugal  pumps,  diesel  engines, 
gasoline  engines,  steam  tvirbincs,  electric 
generators,  air  conditioning  equipment, 
pipe  fitting,  brazing,  welding,  soldering, 
potentiometers,  thermocouples,  machine 
work,  radiator  test  booths;  and,  to  put 
a  thousand-and-one  things  into  a  few 
words,  practically  all  the  equipment 
which  goes  into  the  \I.  E.  laboratory, 
not  to  mention  special  outside  jobs.  F"or 
the    uninitiated,    the    equipment    in    the 


GEORGE    J.    OEHMKE 

-M.  L.  laboratoiy  nicludes  a  staggering 
variet>-  of  mechanical  apparatus  and  the 
additional  steam  pipes,  electricity,  and 
instruments   required   to   run   them. 

These  three  men,  indispensable  in  the 
success  of  the  laboratory,  also  convert 
standard  machinery  brought  into  the 
laboratory  into  test  machinery  for  in- 
struction and  experiment.  The\  set  the 
machine  up,  install  the  instruments, 
make  any  special  equipment  needed,  and 
put  the  machine  in  proper  running 
order. 

An  important  contribution  to  research 
in  high-altitude  Hying  during  the  war 
was  their  work  for  the  Aero-Medical 
laboratory     at     Wright     field,    Dayton, 


itii  t'hii  null.  li.K.  'in 

(  )hio.  The\  inst.illcd  tlu-rnincou|iles  in 
union  suits,  24  to  a  suit,  tor  the  pui- 
pose  of  making  tests  of  high-altitude 
flying  clothes. 

Myrl    W.    Hoag    has   worked    in    the 
M.  E.  laboratory  for  over  23  years,  anil 


MYRL    W.    HOAG 


HAYDEN 

came  here  after  serving  a  four-year  ma- 
chinist apprenticeship  in  the  Big  Four 
Railroad  shops.  He  has  a  son  entering 
Drake  imiversity  this  summer  to  study 
geology.  A  great  joiner,  Mr.  Hoag  is 
active  in  many  organizations  including 
the  Masons  and  the  American  Legion. 
In  fact,  all  three  men  are  past  Masters 
of  L  rbana  Lodge  No.   157. 

The  thermocuple  expert,  (jeorge  J. 
(X'hmke,  also  has  a  25-year  record  of 
ser\  ice  in  the  laboratory.  In  addition, 
he  is  a  specialist  in  the  construction  of 
standard  pilot  tubes  which  are  not  man- 
ufactured commercially  at  all.  He  de- 
{ Continued  on  page  38) 
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I.  Chum 

4.  Discoverer  of  In- 
ductive cap.-icity 
of  insulators 

12.  Source  of  most 
metals 

13.  Join,  as  by  elec- 
tric  welding 

14.  Relating    to    a 
Siamese  race 

16.  Business   trans- 
action 

18.  Large  wave 

19.  Devilfish 

20.  Goddesses   of 
destiny 

22.  Cavity 


26.  Inventor  of  the 
arc  lamp 

27.  Indian    mulberry 

28.  Alloy   having  a 
very  low  coeffi- 
cient of  expan- 
se. Govern 

31.  Biblical  high- 
priest 

32.  King  of  beasts 

33.  Inventor  of  the 
telephone 

34.  Felines 

35.  Depressed 

36.  Solenoid 

37.  Deadly 

38.  At  home 

39.  Provides   with    a 

40.  Swab 

41.  Concerning 

42.  Harmonize   the 
circuits  of  a 
radio 

43.  Sedate 

45.  Herb  of  the  car- 
rot family 

47.  On   behalf  of 

48.  Spool  for  tele- 

£hone    cable 
ake  near  Rome. 
Italy 
52.  Common  rodent 

54.  In   time  past 

55.  Early  French 
experimenter 
with  uranium 

56.  Domesticated 
animal 

DOWN 
1.  Seed   capsule 


Crossword  Puzzle 


.  Metric    surface 
measure 
Form  of  gold 
used    in    some 
electroscopes 
Copper:    chem. 
symbol 
Genus   of   geese 


to 


xcel 


abbr 


9.  Country  of  Gal- 
vani.  Volta  and 
Marconi 

10.  Of  sound   mind 

11.  Popular   play 

15.  English  physiol- 
ogist and  elec- 
trical experi- 


19.  Change  resi- 
dence 

21.  Liquid   distilled 
from    coal 

22.  Inventor  of  the 
automatic   block 
system   for 
railroads 

23.  American  physi- 
cist who  meas- 
ured the  charge 
on   an   electron 

24.  Negative   ion 

26.  Uninteresting 

27.  Communion 
table 

29.  Solemn    promise 

30.  Former  Brazilian 


34.    France 

36.  Walking    stick 

37.  Watch  pocket 

39.  A  good  radio 
can  bring  us 
plenty  of  this 

40.  Inventor  of  the 
telegraph 

42.  What  a  clock 
keeps 

43.  Acid  taste 

44.  Peruse 

46.  Bird's  beak 

47.  Hostile  person 

49.  Self 

50.  Ship*s  record 
book 

52,  Greek  letter, 
symbol  of  a 
micron 

53.  Ancient    Hebrew 
deity 
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You  have  heard  much  about  petroleum 
reserves  and  their  vital  importance  to 
America's  future.    It  is  good  to  know  that 
reserves  already  discovered  are  ample  for 
many  years  to  come  and  that  explorations 
can  be  relied  upon  to  find  great 
new  reservoirs  under  ground. 

It  is  good  to  know,  too,  that  petroleum 
chemists  and  engineers  have  been  taking 
a  long-range  view  of  the  future  in  motor 
fuels,  have  been  seeking  a  new  source,  and 
have  developed  a  method  of  using  it. 
A  "gusher"  out  of  a  test  tube! 

The  new  source  is  natural  gas.  And  the 
new  method  is  the  Synthol  process. 
This  will  utilize  America's  vast  reserves  of 
natural  gas — will  turn  gas  into  gasoline  .  .  . 
at  a  cost-per-gallon  comparable  to  that  of 
gasoline  made  from  crude  oil.    In  the 
development  of  this  process,  the  Standard  Oil 
Company  (Indiana),  through  its  subsidiary,  the 
Stanolind  Oil  and  Gas  Company,  is 
playing  a  leading  role. 

Fundamentally,  the  Synthol  process  uses 
oxygen  to  convert  natural  gas  to  a  inixture  of 
carbon  monoxide  and  hydrogen.  The  carbon 
monoxide  and  hydrogen,  passing  over  a  catalyst, 
react  to  produce  hydrocarbons  in  the  gasoline 
and  distillate  fuel  range,  plus  oxygenated 
compounds  which  have  uses  as  chemicals. 

And  now,  after  intensive  research — 
exploratory,  pilot  plant,  process  design, 
engineering — the  Stanolind  Oil  and  Gas  Company 
is  planning  a  full-size  Synthol  plant  designed 
to  convert  natural  gas  into  6,000  barrels 
a  day  of  high  quality  gasoline. 

Here  is  applied  science  indeed!  And — what's 
more — a  modification  of  the  Synthol  process 
would  produce  liquid  fuels  from  our  tremendous 
reserves  of  coal  .  .  .  fuel  enough  for  a  thousand 
years  and  more.   So  there's  big-league  research 
ahead  .  .  .  research  devoted  to  producing  power 
from  every  possible  source.  And  the  scientists  of 
Standard  of  Indiana  will  be  right  in  the  thick  of  it. 


STANDARD   OIL  COMPANY 

(INDIANA) 

910  South  Michigan  Avenue 
Chicago  80,  Illinois 


APRIL,  1947 
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We  feed  In  Eiiniiiperiiio 


The  various  fiifiiiu'i-rm^j  SDCictics  at  tlic 
I  ni\ersit\'  of  Illinois  aie  in  need  of  a  co- 
ordinating body.  The  individual  organiza- 
tions within  themselves  carry  on  active  and 
successful  programs  but  there  is  no  formal 
means  of  cooperation  between  these  societies. 

In  an  article  about  the  St.  Pat's  Ball,  it 
was  stated  that  Illinois  has  long  been  known 
as  "the  deadest  engineering  campus  in  the 
country."  This  statement  may  be  a  little 
harsh,  but  the  students  in  the  College  of 
Engineering  have  done  little  to  disprove  it. 
The  attitude  of  the  student  seems  to  be  that 
he  is  in  college  only  for  personal  gain.  The 
general  public  looks  upon  engineers  as  a  group 
of  rather  "queer"  men,  married  to  their  slide 
rules,  and  so  absorbed  in  their  work  that  they 
hardly  know  that  the  rest  of  the  world  exists. 
We  know  that  this  is  not  true  and  it  is  up 
to  us  to  prove  to  our  "public"  that  engineers 
are  as  normal  as  any  other  person.  The  first 
step  in  that  direction  is  to  form  a  united 
front. 

To  change  public  opinion  is  not  the  only 
reason  that  the  engineers  should  form  a  more 
unified  group.  After  we  graduate  and  take  our 
places  in  industry,  we  will  find  that  the  en- 
gineers do  not  form  cliques  composed  only 
of  men  representing  their  particular  phase 
of  engineering.  Onh'  by  means  of  the  com- 
bined efforts  of  all  groups  of  engineers  can 
a  successful  product  or  result  be  obtained. 
We  are  not  in  college  to  learn  the  exact  meth- 
ods necessary  to  do  a  job.  We  are  here  to 
learn  the  basic  fundamentals  that  will  help 
us  in  our  work  as  engineers.  Since  close  co- 
operation is  one  of  these  fundamentals,  we 
should  consider  it  part  of  our  education  to 
practice  this  principle. 

A  concrete  example  of  the  residts  of  co- 
operation between  the  engineering  societies 
was  the  St.  Pat's  Hall.  While  it  may  not 
have  been  as  large  and  spectacular  as  some 
of   the    St.    Pat's    cclebr.-itions    at    other    engi- 


neering colleges  it  was  a  \ery  successful  first 
step  toward  renewing  one  of  the  se\eral  en- 
gineering traditions  which  have  at  this  cam- 
pus lain  dormant  during  the  war  years.  The 
committee  which  organized  and  presented  this 
ball  was  composed  of  representatives  of  most 
of  the  professional  engineering  societies. 
Credit  for  the  origination  of  the  plans  goes 
to  the  members  of  the  A.S.C.E.  It  was 
through  their  efforts  that  the  committee  was 
organized  and  a  successful  ball  was  presented. 
The  committee  functioned  efficiently  but  was 
organized  only  for  this  one  event.  There 
should  be  a  permanent  group  to  supervise 
undertakings  of  this  type. 

The  engineering  show  is  another  example 
of  the  need  for  the  council.  This  show  not 
only  demonstrates  to  the  public  what  the  en- 
gineering college  IS  doing  but  is  of  great 
value  to  freshmen  and  sophomores  registered 
in  engineering.  They  are  given  an  introduc- 
tion to  many  of  the  machines  they  will  operate 
later  in  their  college  career  and  may  even 
assist  them  in  choosing  the  field  in  which  they 
wish  to  major.  It  is  essential  that  there  be 
a  single  group  super\ising  the  production  of 
such  a  show. 

Several  vears  ago  there  was  an  engineering 
council  on  the  campiis.  It  was  composed  of 
re|iresentati\es  of  all  the  engineering  societies. 
It  acted  as  a  directing  body  for  all  combined 
activities.  An  organization  of  this  nature 
would  not  in  any  way  infringe  on  the  indi- 
vidual rights  and  functions  of  the  societies 
but  would  provide  a  permanent,  united  group 
to  coorilinate  the  efforts  of  the  societies  when 
such  action  is  necessary.  It  has  been  said  that 
there  are  already  too  many  organizations  on 
the  campus.  If  this  fact  is  true,  it  only  points 
out  all  the  more  strongly  the  need  of  the 
engineering  council  to  assist  the  organizations 
in  operating  at  their  greatest  efficiency.  Let's 
combine  forces  and  show  the  people  what  the 
engineering  college  can  do! 
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Lots  of  people  like  to  plav  jaek  rahbit.  Still,  as  a  way  of 
going  to  work  every  morning,  we  don"t  see  nmeh  of  a 
future  for  Pogo  Stieks.  Aot  even  aluminum  Pogo  Sticks. 

But  mention  any  other  means  of  locomotion  or  trans- 
portation and  our  aluminum  "Imagineers"  get  a  gleam 
in  their  eyes.  After  all,  what  is  more  logical  than 
vehicles  made  of  aluminum?  Less  weight  to  move. 
More  pavload. 

TS  e  turned  our  imagination  loose  on  that  idea  years 
ago  .  .  .  then  engineered  our  thinking  into  trains,  trucks, 
planes,  ships.  Alcoa's  Development  Division  has  a  staff 
of  "Imagineers"  who  think  of  nothinfi:  else  but  better 


ways  to  transport  people,  products,  and  materials  by 
using  aluminum.  Actually,  we  have /o//r  separate  staffs 
of  transportation  engineers,  one  each  on  railroads,  high- 
way vehicles,  ships  and  aircraft. 

Whatever  you  do  after  college,  you'll  berK'fit  from 
that.  If  you  go  into  transportation,  these  Alcoa  engi- 
neers will  be  working  with  you  to  cut  costs,  speed 
schedules,  improve  facilities.  Or  if  you  choose  sonic 
field  of  [(roduction.  they'll  be  helping  to  transport 
your  materials  and  finished  goods  cheaper  and  faster. 
\luminum  Company  of  America,  Gulf  Building, 
Pittsburgh  IQ,  Pennsylvania. 


Passenger  streamliner; 
afor  cars,  hopper  cars  and  tank 
cars  built  of  Alcoa  Aluminum  are 
serving   American   railroads. 


Alcoa  Aluminum  is  finding  more 
and  more  uses  in  buses,  trucks 
and  trailers.  Yes,  in  passenger 
car  manufacture,  too. 


aQ.(g(2)a 


Newest  fhing  in  shipbuilding  is 
the  oluminum  superstructure,  de- 
veloped by  Alcoa  with  marine 
crcSttects    and    engineers. 


Ever  since  Kitty  Hawk,  Alcoa  he 
worked  with  the  aircraft  indu! 
try  in  developing  better  olumi 
num  for  better  planes. 


FIRST     !N     ALUMINUM 
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Now  the  toughest  masonry  can  be  rotary 
drilled  almost  as  easily  as  a  knife  cuts  cheese! 
The    secret    is    found    in    the    drill    tip.     It    is 


made  of  an  amazing  new  metal  of  many  uses 
— the  hardest  metal  made  by  man.  This 
metal  is  Carboloy  Cemented  Carbide 


Why  tough    masonry  turns  to  cheese 


MASONRY  drills  are  just  one  exam- 
ple of  how  Carboloy  Cemented 
Carbide  boosts  production  while  cut- 
ting costs.  They  drill  holes  fo/tr  times 
jiister  through  every  kind  of  masonry 
— and  they  stay  sharp  as  much  as  fifty 
times  longer. 

As  a  tool,  die  or  wear-resistant 
machine  part,  Carboloy  has  earned  a 
reputation  among  authorities  as  one  of 
the  ten  most  important  developments 
of  the  past  decade.  And  here's  why: 

1.  Carboloy  commonly  triples  the 
output  of  both  men  and  machines, 

2.  Cuts,  forms  or  draws  the  toughest, 
most  abrasive  modern  alloys  with 
accuracy  and  speed  previously 
unknown,  and 


CARBOLOY 


3.   Regularly  increases  the  quality  of 
products. 

A  workhorse  of  industry,  cemented 
carbides  are  removing  more  metal  at 
higher  speeds  than  any  other  material. 

Accept   This   Challenge 

We'll  give  odds  of  10  to  1  that  Car- 
boloy engineers  can  help  you  to  achieve 
higher  quality  for  your  products  at 
lower  cost.  It's  high  time  to  investigate. 

Carboloy  Coinpany,  Inc.,  Detroit  32,  Mich. 


Send  today  for  this  free  leaf- 
let SN-225  on  cost-ctitlhig 
Carboloy  masonry  drills. 


(TRADE    MARKI 


CEMENTED    CARBIDE 


The  Hardest  Mefal  ^ 
Made  by  Man     * 


CHINA  .  .  . 

( L'diitinued     troni    page     12) 
ti\cly    low    and    discontinuous    and    arc 
braiichi's  of  the  Nan-shan.  Tin-  aitituilc 
of    the    main    valley    is    from    4,0(1(1    to 
7,000  feet. 

The  annual  precipitation  in  the  vallcv 
is  only  about  six  inches.  The  amount  ot 
evaporation  is  very  considerable  as  in- 
dicated below: 

Ev(il"iration  on 
free  surfan 

Annual  daily  average  0.20  in. 

Daily  average  in  summer  ..  0.25  in. 

Maximum   (daily)   0.50  in. 

Due  to  the  high  permeability  of  the 
soil,  the  precipitation  in  the  valley  i-^ 
not  enough  to  raise  grass  for  gra/.in;; 
purposes. 


\ 


_  \      Tunnr(  _       \_ 

A   "  / 


22 


'^enr-ch/ngr "  Me//?oc/  ef  Jrrjffa^'c 


Canals  were  built  more  than  two 
thousand  years  ago  to  utilize  the  melted 
snow  from  the  mountains.  For  instance, 
the  Ma-tze  canal  in  Kanchow  was  built 
along  a  cliff  about  eight  hundred  years 
ago.  A  tunnel  more  than  three  miles 
long  was  driven  through  the  cliff  to  con- 
voy a  discharge  of  80  cu.  ft.  per  sec. 
without  any  instrument. 

The  chief  inferiorities  of  the  canal 
system  are  twofold  :  (  1  )  The  headworks 
are  not  efficient  enough  to  prevent  the 
flood  rushing  to  the  canals,  and  (2)  the 
drainage  system  of  tail-water  from  the 
high  canals  is  mixed  with  the  canal  sys- 
tem in  the  lower  land  so  that  disasters 
are  frequent  during  the  flood  periods. 
The  only  solution  is  to  build  reservoiis 
in  the  hilly  region  for  storage  and  flood- 
control  purposes  with  a  by-product  ot 
power  development.  The  dams,  to  be 
built  on  good  rock  foundations,  arc 
about  200  ft.  high  with  their  crest 
lengths  not  over  300  ft.  each.  The  ca- 
pacity of  each  dam  will  be  about  150,- 
000,000  cu.  yds.  When  these  dams  are 
built,  700,(WO  more  acres  of  fertile  land 
(Continued   nn   page   24) 
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". . .  Ignorance  is  the  curse  of  God,  knowledge  the  wing  wherewith  we  fly  to  heaven."— skakespeare 


Why  some  things  get  better  all  the  time 


Hoop  skirts  and  prince  Alberts  are  oiiK  fond  memo- 
ries now.  Far  smarter  the  styles  of  today  .  .  .  and  equally 
striking  are  the  constant  improvements  in  the  quality  of 
clothing. 

There  now  arc  lieautiful  s\  nthetic  fabrics,  i:i  stunning 
variety— all  made  possible  by  chemistry.  And  woolens,  rot- 
Ions  and  other  fabrics  are  processed  and  dyed  more  efTec- 
tivcly— thanks  to  special  new  chemicals,  and  equipment  of 
stainless  steel.  There  are  eye-catching  hat  decorations, 
smartly  styled  footwear,  buttons,  belts  and  suspenders  of 
colorful  long-life  jilastics.  And  rainwear  of  \in\l  plasticj 
jiroNides  new  coniforl  ami  prolerlion   i:i  blnrni\    weather. 

Clothing  for  just  about  anv  occasion  is  todav  more  at- 
tractive snd  more  serviceable  than  ever  before  . . .  because 
it  is  made  <  f  t!iin.".s  that  arc  l.asiraUv  better. 


Producing  better  basic  materials  Jur  the  use  of  science 
anil  industry  and  the  bcnejil  ij  mankind  is  the  icork  of 
I  .\7o.v  Carbide. 

Basic  knowledge  and  jiersistent  research  arc  required, 
particularly  in  the  fields  of  science  and  engineering.  Work- 
ing with  extremes  of  heat  and  cold— frequently  as  high  as 
()000°  or  as  low  as  300°  below  zero,  Fahrenheit- and  with 
vacuums  and  great  pressures,  Units  of  UCC  now  separate 
or  combine  nearly  one-half  (;f  the  many  clenientj  ef  the 
earlli. 

Union  Carbide 


^JVJ?     CAJR^JSOJV     C 


^JLTJOIf 


no    FAST    4  2ND    STUKIT    [||ijij     N  r  \;'    Y  O  r,  K     IT.     N  .     Y  . 


~ ProducH  nj  Diiisions  end  Units  include  

I  "<D'z  Oxygen    •    PREST-O-LrrE  Acetylene    •    Pyrofax  Gas    •     Bakelite,  Krene.  Vinvon.  and  Vinvlite  Plastics 

AcHEsoN  Electrodes    •    Evereadv  Flashlights  and  Batteries    •    National  Carbons 

Prestone  and  Trek  Anti-Freezes    •     Electromet  Alloys  and  Metals    •    Havnes  Stellite  Alloys    •    Synthetic  Organic  Chemicals 
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nia\'  be  culri\ati'il  and   possible  disastcis 
I'liininatcd. 

Shi/xitiNi!   Odsfs 

Sinkiaiig  province,  locareil  at  tlie  other 
end  of  Kansu  corridor,  consists  ot  two 
b.isins  ot  desert  and  is  an  entirel\  arid 
rej^ion.  The  annual  precipitation  is  oidy 
about  3  in.  and  the  evaporation  late  is 
higher  than  that  of  the  Kansu  corritlor. 

The  irrigation  works  are  all  gravity 
systems.  "Kenr-ching"  is  a  method  of 
utilizing  the  underground  water  for  ir- 
rigation purpos;'s  b\-  the  gravit\'  system. 
In  Fngiish  "kenr"  means  vertical  liole 
and  "ching"  means  well.  This  method 
came  into  use  because  of  the  shortage  of 
surface  flowing  water.  It  is  illustrated 
diagrammaticall\-  by  the  figure  shown. 
Tunnels  were  built  so  as  to  lead  the 
underground  water  flowing  outward 
onto  the  ground  surface.  The  shafts 
used  during  the  construction  serves  the 
function  of  a  man-hole.  This  method  has 
the  advantage  of  less  evaporation  loss, 
a  steaih'  and  sure  discharge,  no  flood 
damage,    and    no   silt   problems. 

77;<'  Great  Bend 

The  (Jreat  Hend  of  the  \'ellow  ri\er 
is  a  flat  plain  lying  to  the  northeast  of 
the  Kansu  corridor.  There  is  an  old 
s.iying  in  China:  "There  are  a  hundred 


evils  caused  by  the  Yellow  river,  but  it 
enriches  the  Great  Hend."  The  main 
problem  in  the  irrigation  works  is  how- 
to  divert  water  from  the  Yellow  ii\cr 
without  causing  damages  during  the 
flood   period. 

Tsiniihai  Plateau 

Tsinghai  |ilate,iu.  whose  average  alti- 
tude is  1(1,0(1(1  ft.,  lies  to  the  southwest 
of  the  Kansu  corridor.  It  is  the  source 
of  both  the  Yangtze  and  Yellow  rivers. 
The  weather  is  too  cold  to  plant  grains, 
and  irrigation  works  are  limited,  so  that 
the  I.-uid  is  used  mainly  for  grazing. 

Trausporlatiiin   Problem 

Hesidfs  these  developments  in  the  ag- 
rii'ultural  field,  China  has  also  been 
m.iking  vast  strides  in  her  heretofore  an- 
ticpiated  transportation  system.  The  ne- 
cessity for  these  developments  in  the 
highway  and  railroad  systems  was 
brought  about  by  the  war,  and  conse- 
quently speed  was  paramount  to  econ- 
omy and  specifications.  The  men  work- 
ing on  these  jobs  had  many  discourag- 
ing obstacles  to  overcome.  M.  T.  Chang, 
now  here  in  the  civil  engineering  de- 
partment, was  one  of  these  men  and 
tells  this  stor\-: 

"During  the  eight  y-ars  of  war  with 
Japan,  China  was  carrying  on  a  des- 
perate struggle  for  her  existence.  After 
her  retreat  from  the  Pacific  coast,  the 
center   of   the   nation   turned   westward. 


Industries  were  destroyed,  properties 
robbed,  and  imports  almost  entirely  cut 
off.  Millions  of  people  were  \vandering 
o\ci-  the  mountainous  desert  regions, 
gathering  their  last  efforts  to  fight  to 
the  bitter  end.  Under  these  distressing 
conditions,  transportation  brought  forth 
the  most  troublesome  tasks  ever  en- 
countered. As  I  have  worked  six  years 
on  railroads  doing  ingent  constructive 
work,  I  should  like  to  tell  \ou  some 
features  of  such  jobs  to  make  a  rough 
sketch  of  how  the  w^ar-time  engineering 
works  were  going  on  in  China. 

"The  section  of  which  I  was  in  charge 
ran  along  a  steep  hillside  winding  up  a 
deep  river.  The  loose  limestone  strata 
inclined  toward  the  bottom  of  the  river 
and  was  quite  unfavorable  for  roadbed. 
However,  no  better  line  could  be  formed 
as  far  as  the  time  factor  was  concerned, 
and  this  line  was  finally  adopted.  After 
a  rough  estimate,  we  found  that  there 
was  not  enough  time  to  construct  the 
many  bridges,  retaining  walls,  and  deep 
cuts  that  were  needed.  Wooden  trestles 
were  designed  in  place  of  bridges  and 
walls;  while  in  cuts,  trenches  were  made 
as  narrow  as  possible  and  still  allow  the 
trains  to  pass  through. 

"It    took    two    monthhs    to    pull    the 

needed  timbers  up  from  the  \alley  where 

they   were    purchased.   Just    before    they 

reached    us,    a   sudden   storm    from    the 

(Continued  on  page  26) 
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Robe$oii!i 


FOR  THE 

FINEST 

IN  MEN'S  WEAR 


IN   CHAMPAIGN 
Over  73  Years 


short  facts  about  long-lived  cable 


look  for  the 
single         ^         ridge 


OKONITE    i% 

insulated  wires  and  cables 
for  every  electrical  use 


PRELUDE  TO  HAPPINESS 

The  sweet  thrill  of  falling  in  love  is  but  a  pre- 
lude to  long  years  of  happiness  ahead.  Let  the 
ring  that  symbolizes  your  affection  be  a  dia- 
mond .  .  .  clear,  sparkling,  beautiful.  Be  sure 
to  choose  this  diamond  at  Anderson's,  a  name 
synonymous   with    quality    and    value. 


S50.00  to  §1,000.00  including  Federal  Tax 


ANDERSON'S  JEWELRY 


607  E.  Green  St.— On  the  Campus 


Sti/uioaat  D^LottMvu/vt 


FOR  YOUR  COKVEIMIENCE 


lliis  now.  attractive  bottle 
base  combined  with  the 
famous  Higgins  color  card . 
A  natural  for  use  right  on 
your  drawing  board.  Ask 
for  it  at  your  Higgins  Ink 
dealer's. 

THE  INTERNATIONAL  STANDARD  OF  EXCELLENCE 
If  dealer  doei  nof  carry  ihem,  write  direct: 

HIGGinS    IJSV,   CO.,  I=NC 

271    M^TH    Srilffr,   IKIOOMVjN   15,  JV.   V 
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K  iiiitiiuic-il  tioiii  p;i)ii'  24) 
uppi-i'  \allev  ilrovi'  tliem  back  down 
iif;aiii.  As  hc'ulquartiTs  had  aln-ady  is- 
sueil  thf  construction  deaillinc,  our  case 
sccnu-d  hopeless.  Luckily  for  us  tiic 
upper  valk'v  had  met  tlic  same  fate,  be- 
cause the  next  day  a  large  nuiiibei  ot 
timbers  streamed  down  from  the  u|'pcr 
valley.  All  workers  were  called  to  pick 
them  up,  and  miraculously  there  was 
just  enough  to  ser\e  our  purpose.  (lod 
had  saved  us! 

More   Tioublc 

".More  troubles  wcie  uier  iu  the  liuilii- 
\ng  of  the  trestle  touiulatKjn^.  l'.\er\ 
time  we  blasted  the  rock  surface  to  make 
holes  for  the  legs  of  the  trestles,  the 
whole  rock  layer  slid  off,  leaving  a 
smooth  inclined  surface  no  better  than 
before.  Finally  we  decided  to  chisel  the 
surface  into  horizontal  steps  to  fit  the 
legs  antl  insert  vertical  dowels  to  join 
them,  even  though  we  knew  that  the 
stability  of  the  undeilying  iiick  layers 
was  quite  questionable. 

"At  the  scheduled  time  the  tiack- 
la\ing  trains  started  from  the  terniin.il 
of  the  line.  The  most  intense  moment 
came  when  they  approached  my  section 
and  whistled  impatiently  as  they  coidd 
not  pass.  Phones  rang  all  day  long  in 
the  office,  and  impatient  telegrams  kept 
pouring  in  nearly  driving  me  mad.  Fin- 


ally the  trai[is  passed  through  and  we 
all  gathered  to  celebr.ite  our  success. 
Ilowe\er.  our  troubles  were  not  o\er 
\et.  The  tall  trestles,  built  of  undersized 
posts  tiembleil  under  the  load  of  the 
passuig  wheels;  and  the  tracks,  layed 
on  loose  embankment>,  were  squeezed 
into  the  earth  as  the  trains  passed  over 
them.  My  heart  would  beat  violently,  at 
these  times,  because  accidents  could  hap- 
pen at  an\  time.  Especially  on  stornu' 
nights  landslides  would  occur  which 
Mocked  the  traffic.  Inless  e\er\thing 
went  through,  I  W(juld  ne\er  ha\e  sweet 
dreams  again.  Once  we  had  a  terrible 
landslide.  The  cracks  on  the  side  slopes 
extended  hundreds  of  feet  up,  and  sud- 
denl)  the  whole  mass  of  rocks  rushed 
(low  II  in  a  volume  of  nearly  30,000  cu. 
\ds.,  filling  the  cut  entlreh'  and  o\er- 
llowlng  the  river.  It  seemed  impossible 
to  clear  the  cut  again,  so  we  built  a 
temporary  line  aroiuid  the  waste  bank  (it 
fragmentary  rocks. 

"In  another  place  along  a  hillside,  the 
high  embankment  was  built  of  sensitive 
silt-clay.  The  track  was  laid  immediately 
upon  completion  and  the  maintenance 
works  were  tremendous.  A  special  gang 
was  appointed  to  watch  it  day  and  night, 
resurfacing  the  track  after  each  train 
passed  through.  One  day  during  the 
rainy  season,  the  embankment,  soaked 
with    water,    suddenly    slid    down    the 


slope   leaving  20(1    ft,   of   tr.ack    dangling 
In   flic  all. 

Hat    Aids  Nature 

"P>niiili,irdments  caused  .idditional 
troubles.  Once  a  200  ft.  steel  truss  was 
bombed  at  its  center.  A  pier  was  im- 
mediately built  under  it  with  timber 
ties.  Several  days  later  the  pier  was  set 
on  fire  by  the  enemy.  The  middle  por- 
tion of  the  tru.ss  melted  while  the  end 
portions  swung  down    into  the   river. 

"Of  course,  these  perilous  conditions 
only  happened  in  the  extraordinary  war- 
time when  the  regular  engineering  rules 
could  not  be  followed.  The  losses  were 
considerable,  but  the  gains  were  much 
greater.  Sometimes  the  completion  of 
roads  before  the  deadline  might  turn  the 
the  fate  of  a  battle,  or  at  least  make 
possible  the  withdrawal  of  men  and 
equipment.  Besides  courage  and  perser- 
\erance  engineers  on  these  jobs  had  to 
ha\e  good  judgment  and  the  ability  to 
make  quick  decisions.  In  addition  to  the 
technical  problems,  their  duties  included 
searching  for  and  transporting  materials 
and  provisions,  training  foreman,  man- 
aging laborers,  and  settling  contractors' 
strikes.  Their  responsibilities  were  great, 
but  there  salaries  were  less  than  that  of 
a  carpenter.  This  contradiction  had  en- 
couraged many  of  the  older  engineers 
to  retire,  but  there  were  many  more 
(Continued  on  page  28) 


Mountain 

to 
Mohammed  ••• 

20th  century  version 


liniii<iv:il>l<-    as    l\I<>liatiiniecl"s   nioiinlniii    is    tlio    oilliodox  passage  I liroiifili  narrow  locks  and  channels.  Boiler  weight 

|i<>»<r  planl  lor  a  lair-siAcd  cilv.  ^  <I  «  hen  |.o»Mr  fa.ililies  and  si/.i-  ninsl  he  pared  down  lo  make  room  for  plenty  of 

were  honihed  out    in  Antwerp.   Manila.  <;henl.  I  he  power  fuel . . .  hoiler  elln  ien,  y  kepi  hifili  lo  make  fnel  lasl. 

plani  eanie  lo  lhem...llie  mountain  lo  Mohammed.  IK\\\    huill  the  hoih-rs  for  the  first  tloaliiig  power  plant. 

Appearing  on  short  notice  in  llie  harhors  of  these  dcv-  has  huill  others  like  Ihem  since.  In  this,  as  in  its  pioneering 
astatetl  cities,  floating  <'enlral  stations.  l>oilere<l  hy  B&W.  work  in  many  fields.  ItiXW  illustrates  its  two  major  re- 
each  «illia.ar;:oof:!0.0(IOkilo«atls.hrou;;lit  relief  monlhs  sounes:  Ihe  long  evperience  of  the  past. ..its  engineering 
licl'ore  stationary   power  plants  could  he  rcliuill.    \t  home,  vision,  the  courage  lo  have  new   ideas. 

in  other  emergencies,  they  hronght  succor  lo  Jacksoinillc  B&W    offers    leehnieal    graduates    exeellont    career    op- 

. . .  to  I'eiisaeola  . . .  \  ickshnrg. . .  porlnnilies    in  diversified  fields  of   munufaetiiring.    sales. 

There-  are  lots  of  prohlems  in  huilding  hoilcrs  for  central  engineering  and  research, 
stations  that   hop  ahoul.    The  ships  must  he  designed  for 
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As  Always  it's  BARSCH 
for  Lovely  Flowers 

ROSES,  CARNATIONS 
AND  SPRING  FLOWERS 

Corsages 

Orchids  —  Gardenias  —  Camellias 
Roses  —  Carnations 

Lovely  Spring  Flowers 

Jonquils     —    Snapdragons     —     Roses 

Sweet  Peas  —  Carnations  —  Iris 

Tulips   —   Daisies 

FLOWERS  BY  WIRE 


ficrni 


FLORiyr 

ll3W.UNIVERSITy  AYE-CHAMPAIGN 

NOTAFFIUATID  WITH  ANY  FLOWEHSHOP  IN  URBANA 
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"^FOR  THE  RIGHT 


To  do  a  real  selling  job 
your  advertising  must 
make  the  right  Impres- 
sion. And  to  do  a  real 
printing  job  your  engrav- 
ings must  make  the  right 
impression,  too.  So  why 
take  a  chance  when  you 
can  always  .  .  . 
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/;,/^ 
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For  new  and  used  textbooks  try  the 


mini  Union  Book  Store 

10%  Divident  paid  last  year 


\PRIL,  1947 


27 


nORTOn  meets  Euery 
GRinDinC  lUHEEl  Demand 
^  "*    of  Industry 


THE  LARGEST  NORTON 
GRINDING  WHEEL  .  .  . 


TEN-TON    PULP   STONE 


GRINDING  has  a  part  in  produc- 
ing almost  every  object  with 
which  you  come  in  contact  through- 
out the  whole  day — from  the  alarm 
clock  that  wakes  you  in  the  morning 
to  the  typewriter  on  which  you  tap 
out  that  lab  report  at  midnight. 

And  Norton  has  a  wheel  for 
every  grinding  job.  They  range 
from  the  gigantic  ten-ton  pulpstones 
that  grind  wood  into  pulp  for  your 
newspaper  to  the  tiny  wheels  used 
by  makers  of  delicate  instruments 
for  the  laboratory. 

There  ore  wheels  of  ALUNDUM 
abrasive(aluminum  oxide) for  grind- 
ing steels,  wheels  of  CRYSTOLON 
abrasive  (silicon  carbide)  for  the  non- 
ferrous  metals  and  for  non-metallic 
materials,  and  wheels  of  genuine 
diamonds  for  grinding  the  cemented 
carbides,  glass,  ceramics,  stone  and 
other  super-hard  materials. 
NORTON   COMPANY,  WORCESTER  6,  MASS. 


THE  SMALLEST  NORTON 
GRINDING  WHEEL  .  .  . 
......   ONE  OUNCE 


RESEARCH 

'"    "'e    NORTON    r^ 

proved  abrasives  Tj 
^°"d=    for    Zno 


NORTON 


way    up 
(1  bctrcr 
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I  CDntinucd     troni    page    26) 
\()unt;cr    cnjiliu'crs,    superior 
:uul   zi-al,   who  liad   made   thi 
the  ranks  through  haiil  work 
chances  of  promotion." 

Among  the  many  young  Chinese  engi- 
neers are  two  brothers,  Ming  and  Chun 
Lee,  who  are  now  studying  here.  Their 
fields  of  activity  are  ahiiost  as  varied 
as  their  route  to  the  L'.  of  I.  Ming 
Lee,  the  older  brother,  came  to  the 
United  States  in  the  summer  of  1941 
after  completing  two  years  at  Hong 
Kong  university.  Upon  arriving  here,  he 
enrolled  at  the  Massachusetts  Institute 
of  Technology  and  received  his  H.S. 
there  in  1943.  The  next  year  he  received 
his  master's  degree  in  sanitary  engineer- 
ing from  the  graduate  school  of  engi- 
neering, Harvard  university.  Then  he 
came  here  to  become  a  halftime  gradu- 
ate, research  assistant  in  civil  engineer- 
ing. Last  year  he  received  a  fellowship 
to  continue  his  study.  At  present,  Ming 
Lee  is  majoring  in  civil  engineering  and 
minoring  in  chemistry  and  mathematics. 
He  chose  to  complete  his  study  at  the 
U.  of  I.  because  of  the  excellence  of  the 
civil  engineering  and  chemistry  depart- 
ments here.  After  he  receives  his  Ph.D. 
this  June,  Ming  will  return  to  China  to 
engage  in  sanitary  and  pLiblic  health 
work. 

The  war  interrupted  the  education  of 
Chun  Lee,  who  arrived  here  a  few 
months  ago.  He  had  just  completed  one 
year  at  the  Lingnam  university  in  Can- 
ton. Here,  at  the  U.  of  L,  he  has  the 
distinction  of  being  the  only  Chinese 
student  studying  ceramic  engineering. 

Through  young  and  ambitious  engi- 
neers such  as  these,  war-torn  China  will 
be  able  to  take  her  rightful  place  among 
the  leailing  nations  of  the  world. 


INDIA  .  .  . 

(Continued  from  page  13) 
In  the  department  of  ceramic  engi- 
neering are  Subhan  Khan  from  Hyora- 
bad,  a  native  state,  Mr.  Roy  from  Ben- 
gal, and  Mr.  Agashe  from  Central  prov- 
ince. Ardently  ceramic  minded,  they 
hope  to  contribute  a  great  deal  to  the 
growing  ceramic  industries  of  the  coun- 
try. 

Studying  in  the  electrical  engineering 
department  for  their  master's  degree  are 
Mr.  Kalra  and  Mr.  Hehl  both  from 
Punjab.  The)'  came  to  the  University  in 
September  of  last  year  and  plan  to  stay 
in  the  L^nited  States  for  some  time  in 
order  to  explore  the  possibilities  of  man- 
ufacturing electrical  appliances  in  India. 
Last  year  Abdul  Qayum,  who  now  is 
studying  at  Columbia  vuiiversity,  receiv- 
ed his  master's  degree  here  in  civil  en- 
gineering. Also  receiving  his  master's 
(Continued  on  page  30) 
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TASTY  FOOD- 
QUICK  SERVICE  AND 
OPEN   EVENINGS 

U.  1.  DRUGS 

CONVENIENT 

CAMPUS  BUS  STOP 

Dial    2747 
Corner  of  Wright  and  Green 


IMPROVE  PRODUCTION 
ON  SMALL  PARTS  MILLING 


Adaptable  to  a  wide  variety 
of  work-holding  fixtures,  the 
No.  000  enables  manufac- 
turers to  cut  milling  costs. 
\'iew  below  shows  a  set-up 
for  milling  flutes  in  4  taps 
simultaneously. 

BROWN    &    SHARPE   MFG.   CO. 
Providence  1,  R.  I. 


SPRING  is  just  around  the  corner! 

ACT  NOW  TO  REORGANIZE  YOUR 
WARDROBE  BY  VISITING  THE 

Murphy's  Men's 
Clothiers 
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PROBLEM  —  You  are  designing  a  machine  for  doing  finishing 
operotions  on  the  production  line,  such  as  grinding,  pohsh- 
ing,  buffing,  etc.  Your  problem  is  to  provide  a  drive  that 
permits  the  grinding  or  polishing  wheel  to  be  moved  around 
freely  while  it  is  running.    How  would  you  do  it? 

THE  SIMPLE  SOLUTION  —Use  an  S.S.White  power  drive  flex- 
ible shaft  to  transmit  rotary  power  from  a  suspended  or 
pedestal-mounted  electric  motor  to  the  handpiece  which 
holds  the  finishing  wheel.  This  gives  you  a  portable  unit 
that  permits  the  wheel  to  be  readily  manipulated  to  reach 

all  points. 

*        •        * 

This  is  just  one  of  hundreds  of  power  drive  and  remote  control 
problems  to  which  S.S.White  flexible 
shafts  are  the  simple  answer.  That's 
why  every  engineer  should  be  familiar 
with  the  range  and  scope  of  these 
useful  "Metal  Muscles"  *  for  mechani- 
cal bodies. 

WRITE   FOR   BULLETIN  4501 

It  gives  essential  facts 
and  engineering  data 
about  flexible  shafts 
and  their  application. 
A  copy  is  yours  for 
the  asking. 

Write  today. 

♦  Tradrmaik 
Rei;     !■     8    Pal     O" 

5.J.  Wm'^iMDUSTRIAL 

■ntt  I  X  wHiTi  DENTAi  MFG.  CO.  K Mmm^U^m  M  sms^vav 


INDIA  ... 

( C"(iiuiniic-ii  trom  pa^c-  2S ) 
cli-fiii'i-  in  ci\il  L-iit;iiK-c-riiig  last  year  is 
(lurcliaran  Singh,  who  is  now  doing  aii- 
vanccd  work  here.  Mr.  N.  S.  Rao  from 
Madras  has  been  here  for  more  than  a 
year  and  a  half  and  is  working  on  his 
doctor's  degree  in  pure  and  applied  sci- 
ences. .Mssrs.  A.  R.  Kidwai  from  the 
I'nited  provinces  and  S.  (i.  Hhedakar, 
wild  li\cs  ill  tin-  Central  pro\ince,  arc 
both    wdiking    lu-ie    tor    their    master's 


THE  S  S.  WHITE  DENTAI  MFG.  CO. 

'  OIPI.  C,  10  EAST   401k  ST..  NEW  TO«K    16.  H.  T 

........   ....n.      .      ntllUI  SHAH  TOOU      •      AlBCI&n  ACCfSlOirit 


O^e  oi  ytmentccu  A  AAA  1»daa»Ual  SttetpUMa 


Irrigation    by    manpower    in    India 

degree  in  chemistry.  Also  working  in 
the  chemistry  department  on  advanced 
research  in  dyes,  is  Dr.  Govindachari, 
who  received  his  doctorate  from  the  Ma- 
dras university  in  India.  Mr.  Bhatta- 
charya  of  Bengal  began  his  work  in 
chemistry  at  the  L'niversity  this  semes- 
ter. A  lonely  figure  doing  post-graduate 
work  in  the  agricultural  agronomy  de- 
partment is  Vishnu  Pardah  Singh,  who 
also  comes  from  the  United  provinces. 

Most  of  the  Indian  contingent  here 
are  stipendiary  students  financed  by  the 
government  of  India  under  the  postwar 
planning,  and  of  the  group  the  majority 
of  students  are  working  in  engineering 
subjects.  All  of  them  have  had  outstand- 
ing careers  in  universities  and  colleges 
in  India  and  were  required  to  pass  a 
searching  interviewing  board  in  order  to 
be  eligible  for  scholarships. 

Messrs.  Rao,  Aziz  and  Rahaman  are. 
as  a  result  of  high  quality  work  t\pical 
of  the  group,  members  of  the  Phi  Lamb- 
da I'psilon,  Signi;i  -Xi  and  Mu  San 
societies,    respectively. 

The  Indian  people  want  knowledge 
and  independence.  With  the  aid  of  men 
such  as  these  they  will  attain  their  ob- 
jective. 

A  camera  capable  of  taking  200,(H1I1 
photographs  a  second  is  being  used  b\ 
the  National  Committee  for  Aeronau- 
tics to  study  engine  knocks. 
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ur^ati.^r^i 


THermoia 


A  NAAIE:  TU  ltE.ME.>IUEK 


And  for  good  reasons:  Thermoid  is 
geared  to  meet  the  day  to  day  prob- 
lems of  the  users  of  its  products.  By 
Umiting  itself  to  a  restricted  number 
of  items,  related  in  manufacture  and 
use,  Thermoid  is  able  to  keep  abreast 
of  difficulties  encountered  in  the  field 
and  thus  constantly  maintain  top 
quality. 

The  Thermoid  line  is  a  quality  line. 
Remember  Thermoid  for  BRAKE 
LININGS,  FAN  BELTS,  CLUTCH 
FACINGS  and  RADIATOR  HOSE. 
Remember,  too,  that  Thermoid  makes 
a  complete  line  of  belting,  brake  lin- 
ings and  hose  for  industrial 
and  oil  field  use. 


WIRING    SYSTEMS    AND    FITTINGS 

FOR    EVERY    CONCEIVABLE 

REQUIREMENT 


national  Electric 

Bom   8?7—  Pittsburgh  39, P, 


Write  us  if  catalogs  on  any  of 
these  lines  would  be  useful  to 
you  in  your  engineering  studies.  , 


tfiermolU 

Products 


LARGEST 


CAMPUS   BOOK  STORE 
ENGINEERING  SECTION 


TEXTBOOKS,  DRAWING  INSTRUMENTS 

ATHLETIC    SUPPLIES,    LAUNDRY    BAGS 

ELECTRIC  SUPPLIES,  NOTEBOOKS 


The  CO-OP 


Green  and  Wright 


Phone  6-1369 


APRIL,  1947 
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I  L'lintinufd  trijiii  pajic  1  I  ) 
by  heating  in  a  liyiirogeii  atiiiosiihcif. 
The  largest  of  these  furnaces  will  be  a 
Hayes  Hydrogen  Furnace  capable  of 
operation  at  temperatures  as  high  as 
14(K)°C.  The  furnace  is  lU  ft.  long  and 
6  ft.  high.  It  is  complete  in  every  detail, 
including  automatic  temperature  con- 
trol, cooling  equipment,  and  \arious 
safety    features. 

The  cleaning,  and  plating  sections  of 
the  laboratory,  to  be  housed  in  the  next 
room,  \\iil  contain  the  usual  degreasing 
equipment  and  facilities  for  gold,  silver, 
and  copper  plating.  An  adjacent  room 
will  house  spray  booths,  and  other  cath- 
ode coating  equipment  plus  the  neces- 
sary anahtical  bal;uices  and  microscopes 
needed  for  the  study  of  oxide  coated 
surfaces. 

Still  another  room  will  contain  the 
specialized  equipment  required  for  the 
a.ssenibly  of  vacuum-tube  parts,  such  as 
various  t>pes  of  spot  and  butt  \\elders, 
arc  welding  equipment,  and  high  fre- 
quency heating  units  with  hydrogen 
bottles  for  brazing  of  metal  either  in 
neutral  or  reducing  atmospheres.  Much 
of  this  brazing  requires  the  use  of  spec- 
ial high  melting  point  materials  like  the 
gold-copper  eutectic. 

An  excellently  equipped  glass  work- 
ing room  will  contain  the  usual  glass 
working  lathes,  a  rubber-bonded,  carbo- 


rundum cutting  wheel  with  water-cool- 
ing jet,  vertical  sealing  eqiupment,  an- 
nealers,  a  polariscope,  and  a  large,  high 
frequency'  furnace  wiiich  will  be  u.sed 
for  certain  glass  to  metal  sealing  tech- 
niques. I'niquel)  designed  jigs  make 
possible    machine    operation    of    some    of 


the  glass-blowing  by  using  lathes  fitted 
with  both  stocks  mechanicalh  active  and 
synchronized. 

A  conventional  tube  and  circuit  test- 
ing section  and  necessary  office  sp.ice 
will  complete  the  laboratorv. 

An  introductory  tour  of  the  new  lab- 
oratoiy,  when  completed,  and  inspec- 
tion of  its  products  will  constitute  a 
facinating  and  enlightening  revelation 
of  a  present-day,  electron  -  conscious 
world — a  fine  opportunity  for  the  com- 
munications student  to  gain  up-to-date 
experience  under  the  guidance  of  altru- 
istic men. 


Induction    heating    unit  for  glass  to 
to    metal    sealing 


SOCIETIES  .  .  . 

(Continued  from  page  9) 
ous  aspects  of  tire  manufacture  and  the 
placing  of  chemists  and  chemical  engi- 
neers in  the  rubber  industry.  The  lecture 
was  supplemented  with  slides  showing 
flow  of  material  and  equipment  used  in 
the  manufacture  of  tires. 

Numerous  activities  are  planned  for 
the  near  future  including  the  annual 
senior  banquet,  to  be  held  sometime  in 
May,  and  a  social  outing.  At  the  ban- 
quet it  is  customary  to  present  an  award 
to  the  junior  who  has  attained  the  high- 
est scholastic  average  in  his  freshman 
and  sophomore  years  in  chemical  engi- 
neering. Vic  O'Brien  and  George  Ritz 
(Cointinued  on  page  34) 


THE  ILLINI  THEATRE 
GUILD 

Your  Campus  Theatre  for 
Superb  Productions 

it 

"JOAN  OF  LORRAINE" 

By   Maxwell   Anderson 
May  2,  3  and  May  9,  10 

The    Laboratory   Theatre    Production 

"THE  TROJAN  WOMAN" 

The  Edith  Hamilton  Translation 
May  6  and  7 


Conlin's 


— on  the  Campus 


we  serve 

!>  SANDWICHES 
FRESH  ORANGE 

CUSTARD  CREAM 

"direct  from 
the  freezer" 

at   614    E.   John    St.— C 
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You  saw  us  today.. .did  you  know  us? 


I  2 

When  you  met  the  train  ....  at  the  railroad  station 


§M^ 


^^tfsVS 


•^^^ 


.  .  or  drove  along  the  highway  past  a  power  plant .  .  . 


^  ^ 

I.II 


or  past  a  coke  plant mothproofed  your  winter  clothes 


^fi'AMK  lAekfte 


or    took    sulfa    pills or    played    billiards 


KOPPERS 


you  saw  a  Koppers  product  in  use. 


1.  American   Ilammored   locomotive  packing  rings.   2.  Roofing 
:ind  walerpr(jofing  materials.  3.    Pressure-treated    liighway  guard 
posts.  4.  Fast's  self-aligning  couplings.  5.  Plants  for  manufacture  of 
oke.     6.  Koppers   HEX   or    Mothballs.   7.  Chemicals  for  drugs  and 
medicines.     8.   Ingredients    for    plastics.      Koppers    makes    all    these 
products  .  .  .  and  many  others  which  serve  you  every  day.  That's  why  we 
the  Koppers  trade-mark  the  symb'ol  of  a  many-sided  service.  Wherever 
you  see  it,  it  means  quality.   Koppers  Company,  Inc.,    Pittsburgh   19,   Pa. 
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JOHNSON  Automatic  Mixing  Plants  Offer  YOU.. 


HIGH   YARDAGE   OUTPUT  because... 

Concentric  zoning  groups  1  to  6  mixers 
around  center  for  most  direct  moterial  flow, 
eliminoles  segregation  of  aggregates,  and 
allows  steep  bottom  slopes  in  aggregate 
hoppers  for  fast  charging  time.  Central  lo- 
cation of  Cement  Compartment  permits  steep 
slopes  in  cement  lank  for  fast  flow  and  max- 
imum premixing  action  by  introduction  of 
cement  into  center  of  aggregate  stream. 
Automatic  Batcher  Control  features  2-step 
filling  for  fast  ond  accurate  weighing,  in- 
stantaneous mix  selection  and  fast  auto- 
matic   moisture    compensation. 

QUALITY    CONTROL    because  ... 

Separote  single-material  Batcher  units  oper- 
ated from  a  master  control  board  (see 
photo    above!     ore    used    for    cement,    water 


and  each  size  aggregote.  2-step  fill  insures 
accurate  weighing  because  intermittent  feed- 
ing at  close  of  charging  operation  reduces 
possibility  of  overload.  Moisture  compen- 
sator automatically  corrects  Water  Batch 
scale  to  compensate  for  water  content  of 
sand.  Adjustable  retard  on  each  Batcher  gives 
optional  delay  in  introducing  Batch  into  mix. 

ACCURATE  PRODUCTION  RECORDS 
because  .  .  . 

Chart  pens  operate  directly  from  scale  mech- 
anism, record  weight  of  each  material  on 
same  sheet.  Mixer  consistency  can  also  be 
shown.  Electric  counter  records  Botches  dis- 
charged. Recorder  also  prints  bars  on  chart 
paper,  saving  money  and  assuring  occurocy 
of    register. 


THE    C.  S. 


JOHNSON 


COMPANY 


Koehring     Subsidiary 


For  the 


BEST  SERVICE 


CAMPUS  BARBER 
SHOP 

812  S.  Sixth  St.,  Chainpaign 
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( Cuntlmicd    troni   page   M) 
lu-ad  the  program  ami  .social  co^l]llirr(■(■^ 
of   these   activities. 

M.I.S. 

James  I5eclitold,  a  February  graduate, 
was  succeeded  by  Edward  Sluet/,  as 
president  and  Lewayne  Wall  was  elect- 
ed vice  president  of  .M.I.S.  at  the  first 
meeting  of  this  semester  held  on  Feb- 
ruary  25. 

Professor  Walker,  head  of  the  de- 
partment of  mining  and  metallurgical 
engineering,  welcomed  the  geolog\-  stu- 
dents who  were  attending  their  first 
meeting  and  then  introduced  Mr.  Paul 
R.  Nichols,  Superintendent  of  Blast 
Furnaces,  Wisconsin  Steel  company,  and 
counselor  to  the  M.I.S.,  the  speaker 
for  the  evening. 

-Mr.  Nichols  spoke  briefly  on  the  ad- 
vantages of  membership  in  the  A.l.M.E. 
and  offered  the  Chicago  chapter's  coop- 
eration and  aid  in  planning  programs, 
arranging  to  have  well-known,  informa- 
tive speakers  at  meetings,  arranging  field 
trips  to  industry,  placing  graduates  in 
positions,  and  also  in  finding  summer 
work  for  students. 

At  the  meeting  held  on  March  26, 
Edward  Hartshorn,  assistant  director  of 
research  at  Western  Catridge  company 
of  East  Alton,  Illinois,  spoke  on  "Con- 
trol and  Evaluation  of  Industrial  Re- 
search." 

A.S.M.E. 

On  February  26  the  following  offi- 
cers were  elected  to  serve  for  the  current 
semester:  John  B.  Mackey,  chaimian ; 
Robert  C.  Kohncke,  vice  chairman  ;  Ed 
Bader,  secretary;  Robert  Kern,  treas- 
urer; and  Richard  Love,  vice  treasurer. 

Professor  J.  A.  Henry  gave  an  inter- 
esting talk  on  "Quality  Control"  at  the 
meeting  of  March  12,  citing  various 
cases  of  great  savings  to  manufacturers 
who  utilize  the  principle  of  quality 
control. 

"The  Proposed  New  Mechanical  En- 
gineering   Curriculum "    was    discussed 


REMEMBER! 

Advertisements  are 
meant  for  YOU! 
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h\  Professor  Parker  at  a  meetiiis:  lieKl 
1)11  April  9.  The  contents  of  the  dis- 
illusion is  of  interest  to  all  students  in 
iiK-chanical  engineering  and  the  curric- 
ulum itself  will  be  published  in  a  future 
is-ue  of  the  Technograph,  for  the  bene- 
fit of  the  students  not  present  at  the 
iiicrting. 

Members  are  reminded  that  the  Stu- 
.lint  Branch  Conference  is  to  be  at 
Purdue  late  in  April. 

Meetings  of  the  A.S.M.E.  are  hehi 
i\er\  other  Wednesday,  and  it  is  hoped 
that  a  larger  attendance  will  be  achieveil 
III   the  future. 

CHEM  ENGINEERING  LAB  . .  . 

(Continued  form  page  lb) 
i\  aporators,  dryers,  filtration  equipment, 
and  units  for  the  study  of  heat  transfer 
and  fluid  flow.  Two  big  stacks  from 
the  large  furnaces  will  permit  the  han- 
dling of  very  large  quantities  of  gases. 

Adjacent  to  the  unit  operations  lab 
are  the  compressor  and  furnace  rooms. 
Refrigeration  machines  and  high  capa- 
city air  compressors  developing  pres- 
sures of  125  p.s.i.  are  located  there. 
The  furnace  room  has  high  temperature 
gas  furnaces,  electric  resistance  furnaces, 
and   induction  heating  equipment. 

A  new  high  pressure  lab  for  research 
will  be  on  the  first  floor.  Equipment 
for  doing  such  work  as  hydrogenating 
gases  and  coal  at  pressures  from  3  to 
10,000  p.s.i.  will  be  in  this  lab.  A  ma- 
chine for  developing  pressures  up  to 
10,000  atmospheres  will  be  located  in 
a  pit  and  protected  with  barricades. 

A  .smaller  unit  process  lab  will  e.\- 
tend  through  two  floors.  It  will  contain 
equipment  such  as  autocla\es,  kettles, 
and  distillation  columns  to  be  utilized 
in  the  development  work  carried  on 
there.  Both  process  labs  will  have  a 
central,   panel   control   board. 

Space  will  be  provided  for  cooper- 
ative industrial  development  work,  such 
as  pilot  plants  and  process  control  lab- 
oratories. The  boiler  water  research 
room  of  the  Engineering  Experiment 
station  will  also  be  located  in  the  new 
building. 


The  "Seal  of  Qual- 
ify", shown  above, 
is  the  yardstick  of 
economy  in  buying 
galvanized  sheets. 
It  signifies  of  least 
2  02.  of  Zinc  per 
square  foot! 


The  U.S.  Bureau  of  Standards,  Circular  i?80,  says,  ".  .  . 
by  far  the  best"  protective  metallic  coating  for  rust-proof- 
ing iron  or  steel  is  ZINC.  Zinc,  in  the  form  of  galvanizing, 
protects  against  rust  in  TWO  WAYS:  First,  by  simple 
coverage,  with  a  sheath  of  rust-resistant  metal  .  .  .  Second, 
by  electro-chemical  action,  or  "sacrificial  corrosion!'  That's 
why  industry  has  long  depended  on  ZINC  to  stop  rust— cut 
costs— save  materials.  Heavy  coatings  pay— for  the  heavier 
the  coating,  the  better  the  protection,  the  longer  the  service 
life  and  the  lower  the  cost. 

FREE  BOOKLETS 

WRITE  TODAY  for  these  valuable  booklets:  ( 1 )  Repair  Manual  on 
Galvanized  Roofing  &  Siding  (21  Facts  About  Golvanized  Sheets 
(3)  Use  Metallic  Zinc  Point  to  Protect  Metal  Surfaces  14|  The 
Zinc  Industry  —  Mine  to  Market. 


American  Zinc  Institute 


Room  2618 — 35  East  Wacker  Drive,  Chicago  1,  Illinois 


Todd's  Restaurant 

Good  Food  and  Quick  Service 

DINNERS  -  STEAKS 

SANDWICHES  -  CHOPS 

Corner   Fifth    and   Green   Streets 

Chainpaign  —   Dial  6-1643 

FOR   DELICIOUS 

FOOD 

visit  the 

Urbana  Lincoln 

Hotel 

209  S.  Broadway— U  . 

.  .  5281 

Recommended  by  Diincai 

1  nines 
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(CulltilUll'tl      llDIll      pa'^f     S) 

tains  3y>  lbs.  of  creosote  has  a  protective 
shell  about  .31  in.  thick.  A  4-iii.  post 
of  the  same  length  also  containing  3^/2 
lbs.  of  creosote  will  have  a  protective 
shell  of  .5  in.  or  about  two-thinis  more. 

FlGlRE  1  shows  the  specific  absorp- 
tion for  the  different  methods  of  appli- 
cation, and  clearly  shows  that  the 
double-tank  method  produces  a  greater 
quantity  of  absorption  than  any  of  the 
others.  It  might  appear  that  the  time 
required  for  the  double-tank  methoii  in 
comparison  to  the  others  would  make 
it  less  desirable,  however  the  fact  that 
a  much  larger  percentage  of  the  posts 
treated  by  the  double-tank  method  were 
found  in  good  condition  after  twenty 
years  more  than  offsets  this  disadvan- 
tage. In  fact,  even  when  the  total  time 
in  solution  is  the  same  as  the  time  used 
in  the  steeping  method,  the  double-tank 
process  still  produces  a  higher  amount 
of  absorption. 

After  examining  the  specimens,  it  was 
found  that  the  incised  posts  lasted  longei- 
than  the  non-incised  posts  and  that  the 
double-tank  method  of  application  is  de- 
cidedly the  best.  Even  for  non-incised 
posts  the  use  of  this  method,  with  at 
least  a  4  hr.  treatment,  showed  that 
after  20  \ears  every  post  was  service- 
able. T.ABLE  I  is  an  abridged  table  taken 
(Continued  on  page  38) 


~^ 

r- 

... 

... 

... 

- 

Ir. 

:/j 

'd 

Po;  ti 

X 

... 

- 

— 

... 

— 

... 

- 

— 

... 

— 

... 



— 

... 

... 

... 

— 

.^ 

- 

- 

V 

-A 

on 

In, 

,s. 

dfhl 

... 

- 

-1 

— 1 

^ 

- 

0 

tV 

'^ 

'^ 

5 

i: 

\ 

-c 

^^ 

^J 

^ 

'J-  ^ 

(0 

k 

5 
is 

V 

1 

7 

^ 

t 
> 

BruS^iif^g 

Dfpping 

Steeping 

Douhlc   T<3nM 

METERS 


line-operated  —  accurate! 


The  three  models  illuslraled  cbovc  incorporare  many  new  and 
imporloni  odvanloges.  All  are  AC  line-operated  ...  no  battery 
nuisance.  Laboratory  and  Researcli  models  use  electron-ray  tube  for 
precise  null-point  indication.  Industrial  model  is  a  dircc;-rcading 
instrument,   ruggedly   built   for   plant   use. 

Accuracy:  Research  .02  pH,  Laboratory  .05  pH,  Industrial  .10  pH.  Other 
line-operated  Cambridge  pH  equipment  includes  single-  and  mulli- 
point    indicators    and    recorders.     Send    for    bulletin    910-M:). 

CAMBRIDGE   INSTRUMENT   COMPANY,   INC. 

3756    Grand    Central    Terminal,    New   York    17,    N.    Y. 
Pioneer     M  on  u  f  oc  (u  r  e  r  s     of 

PRECISION      INSTRUMENTS 


OVERCARD'S 

America's  most  famous 
Campus  Store 


The    Home  of 
HART,  SCHAFFNER  &  MARX 

621   E.  Green  St.,  Champaign 


SMART  ENGINEERS  USE 
the 

LAUNDRY  DEPOT 


808  S.  Sixth  St. 
Laundry  Service  and  Dry  Cleaning 
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Flexible 


RCA  TELEVISION 
Tube  Production 


IN  the  manufacture  of  television  transmitting  and 
receiving  tubes  the  productive  flames  of  GAS 
demonstrate  the  full  scope  of  their  flexibility  and 
controllability. 

Production  engineers  and  equipment  designers  at 
RCA  tube  plant  in  Lancaster,  Pennsylvania,  have 
utilized  GAS  as  a  production-line  tool  throughout 
the  vast,  modern  plant  devoted  to  electron  tube 
manufacturing. 

With  shaped-flames,  radiant-tube  lehrs,  direct- 
annealing  flames — with  a  wide  range  of  accuratch' 
controlled  temperatures — with  burners  of  all  types 
assembled  as  integral  elements  of  continuous 
process  machinery,  RCA  productioneers  have  taken 
full  advantage  of  the  universal  adaptability  of  GAS 
and  modern  Gas  Burning  Equipment. 

GAS  and  modern  Gas  Equipment  are  making  major 
contributions  to  increased  production  in  heating 
and  heat  treating  operations  throughout  industry. 


Shaped  Gas-flames  at 
controlled  temperatures 
are  directed  to  exact  areas 
of  the  tube  stem  as  it  is 
formed,  on  indexing-head 
press,  to  hold  the  tube 
elements. 


AMERICAN  GAS  ASSOCIATION 

4:0  LL-VINCjION   AM-NUl:.,   NLW    'lORK   17,   N .  V. 
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LUMBER  TREATMENT  .  .  . 

I  I'liiitmiK-cl  Iruni  |):i;;c  .i() ) 
troiii  Mr.  KiiiKs  report  anil  sIkiws  the 
rclati\c  ffk'ctivi-ilfss  of  rlic  ilillcicnt 
niethotls  of  treatmi-nt  b\-  iiulicatiriK  tin- 
condition  of  the  non-incised  posts  at 
the  end  of  20  years.  T.aiu.k  11  is  a 
similar  record  for  the  incised  posts. 

Mr.  King  has  suninied  up  his  find- 
ings as  follows,  "Naturally,  the  steep- 
ing processes  are  more  effective  than 
the  more  superficial  ones  in  causing  the 
preser\ati\e  to  enter  the  wood.  (Jeiu'rai- 
ly,  the  longer  the  period  of  immersion 
the  greater  will  be  the  amount  of  iire- 
SL-rvative  absorbed  by  the  wood  ;  al- 
though, to  be  sure,  the  rate  of  penetra- 
tion will  not  be  directly  proportional  to 
the  time. 

"I'racticalh'  all  of  the  incised  timbers 
given  some  kind  of  immersion  treat- 
ment were  sound  at  the  end  of  the  20- 
\ear  period.  Of  comse,  these  timbers 
were  not  subjecteil  to  any  of  the  me- 
chanically destructive  agencies  that  in- 
jure the  surface  of  the  posts  and  poles 
in  some  classes  of  service,  but  this  only 
serves  to  emphasize  the  importance  of 
the  idea  that  the  treated  surfaces  should 
have  all  of  the  protection  that  it  is  pos- 
sible to  give  them.  As  soon  as  the  pre- 
servative shell  surrounding  the  timber 
is  broken,  much  of  the  effectiveness  of 
the  treatment  is  lost. 


"'i'he  effect  of  the  incisions  was,  in 
genci.d,  to  increase  the  absorption  of 
the  jireservative  oil,  but  as  the  periods 
(il  absorption  become  longer — even  in 
the  longest  cases  of  immersion — the  ad- 
ditional amount  of  absorption  and  its 
uniformity  of  penetration  around  the 
surface  would  undoubtedly  justify  the 
extra  expense  of  making  the  incisions 
in  the  case  of  poles  where  replacements 
would  involve  serious  outlay  and  diffi- 
cult construction. 

"It  should  be  emphasized  again  that 
the  ad\antage  of  the  incisions  is  to  give 
not  only  a  fairly  ileep  penetration  but 
also,  what  is  more  important,  a  uniform 
protective  shell  around  the  periphery  of 
the   post  or  pole." 


"FIX-IT"  MEN... 

(L'ontinued    from   page   18) 

\eli)|ied  a  device  for  generating  elliptical 
approach  nozzles  on  a  lathe  without  the 
aid  of  a  template  or  complicated  meas- 
urements, and  at  present  he  is  making 
special  equipment  for  the  College  of 
Medicine  in  Chicago.  Before  coming  to 
the  I  niversity,  he,  too,  served  a  four- 
year  machinist  apprenticeship  in  the  Big 
I'our  shops.  He  has  a  son  who  is  a 
junior  here  in  mechanical  engineering 
and  another  son  in  the  navy.  From  1942 
to  1945  he  was  an  employee  representa- 


tive on  the  University's  civil  service 
committee,  and  now  several  evenings  a 
week  are  taken  up  by  the  many  organ- 
izations of  which  Mr.  ( )elinike  is  an 
active  member. 

W.  Hayden  Smith  started  at  the  Uni- 
versity in  1931  and  came  to  the  M.  E. 
laboratory  in  19.34.  Previously,  after 
serving  an  apprenticeship  in  the  Chi- 
cago and  Eastern  Illinois  railroad  shops, 
he  worked  for  several  railroads  and  the 
Inland  Steel  company.  He  has  a  daugh- 
ter in  high  school  and  a  son  in  jvmior 
high  school.  A  great  deal  of  his  spare 
time  is  spent  in  his  basement  shop,  where 
he  has  turned  out  many  fine  articles  of 
furniture  including  a  walnut,  tilt-top 
card  table.  At  present  he  has  three  chairs 
completed  to  a  Duncan  Phyfe  dining 
room  set  of  walnut. 

Although  the  glow  of  a  successful 
experiment  does  not  shine  directly  upon 
these  men,  its  success  is  due  in  no  small 
part  to  their  competence.  The  machines 
in  the  mechanical  engineering  laboratory 
are  cast  iron  and  steel  monuments  to 
their  labor  and  abilitv. 


Electric    Drive    in    Manitoba 

Manitoba  power  suppliers  are  press- 
ing a  ten-year  project  calling  for  electri- 
fication of  53,000  of  the  province's 
58,000  farms. 


Dorothy  LcAvis  Skates  on  Ice  Frozen  with 


Both   Use  Frick  Kefrig. 


Star  of  the  movie  "Ice  Capades 
of  1941",  and  noiv  head  of  a  Uoupe 
of  skaters  appearing  in  leading 
hotels.  Miss  Lewis  uses  a  portable 
ice  rink  built  by  the  Gartner  Re- 
frigeration Co.,  Frick  Distributors  at 
Minneapolis.  •  And  when  she  skates 
on  permanent  rinks,  the  chances  are 
they're  also  operated  with  Frick 
Refrigeration— more  than  half  of  all 
those  on  this  Continent  arel  •  If 
you  want  dependability  with  econ- 
omy, insist  on  Frick  Refrigerating. 
Ice-making  and  Air  Conditioning 
Equipment. 


Compliments  of 

ILLINOIS 
POWER 

COMPANY 

41    E.  University  Ave. 
CHAMPAIGN,    ILLINOIS 
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PUtstics  ithere  plastics  belong 

for  resistance  to  irear  and  moisture 


STA81E  OVtR  * 


Synihane  ivhere  Synthanc  beioiigs 

Here's  Synthane  (our  type  uf  laminated  plastics)  at  woik 
in  the  water  pump  of  a  popular  car,  where  resistance  to 
wear  and  moisture  are  important. 

This  seal  washer  is  lapped  to  fit  precisely,  seals  \\alci iij^lit 
without  packing,  resists — mile  after  milt — the  inroads  ol  en- 
gine cooling  water.  It's  an  appropriate  joh  for  moislure-resistarit 
Synthane,  a  good  example  of  using  plastics  where  plastics  he- 
long.  Synthane  has  many  other  unusual  mechanical,  electrical, 
physical  and  chemical  properties.  It  is  light  (Vi  the  weight  of 
aluminum),  dense,  strong,  resists  heat,  impact,  corrosion,  is  a 
good  electrical  insulator,  and  easily  machined.  It  is  a  practicable 
material  for  a  limitless  numher  of  applications.  Synthane  Cor- 
poration  (Ivey  Address)   Oaks,  Pennsylvania. 


rSYNTHANEl 

^ — w — ^ 


STNIHANE  TECHNICAL  PLASTICS   •   OtSIEH   •   MATERIALS   •   fABRICAIIOH   •   SHLEI' 


TUBES  •  FABRICATED  PARIS  •  MOLDEOMACERATED  •  MOLDED  LAMINATED 
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Crossword  Answer 


Last   Ill-lit   1    lu-1,1   a   lo\i-K    h.iii.l, 

v\  lumd    >o  M)tr  ami   neat, 

I  thoiif^lit  my  heart  woiilil  hiiist  with 

joy, 
So  wildly  (lid  it  hi-at. 
No  other  hand  unto  my  heart 
Could    fjrcater    solace   brinL; 
Than  the  dear  hand  I  held  la>t  iiit;ht 

— tour  aces  and   a   kin^. 

A  wise  man  is  he  who  has  sense 
enough  to  cast  his  lot  with  a  woman 
who  has  money  enoujjh  to  build  a  house 
0:1  it. 

Ihey  tell  some  sweet  ones  about  e\- 
Prcsident  H  o  o  \' e  r,  particularly  one 
about  a  visit  to  e\- President  Coolid^a-'s 
farm.  They  discussed  matters  of  state 
policy  for  hours,  withovit  coming  to  any 
agreement.  Finally  they  walked  out  of 
the  house  together,  and  Hoover  ;tnpped 
to  count  the  cows  in  one  of  the  fcnccd- 
off  fields,  "Forty-four,"  he  announced, 
"and  I  suppose  if  you  get  a  bull  in 
amongst  them  tonight  you'd  pretty  soon 
ha\e  forty-four  more."  "I  don't  know,  " 
drawled  Coolidge,  "but  I  icoiild  have 
forty-four  contented  cows." 
*        »        a 

Prof:  If,  in  going  down  this  incline, 
I  gain  fovM'  feet  per  second,  what  will 
be  the  condition  after  twent\-ii\c  sec- 
onds? 

Third  Seat  Hack:  ^'oti'll  be  a  centi- 
Pcde. 

He  had  been  brought  into  coint  for 
beating  up  his  wife.  On  hearing  all  of 
the  evidence  the  jud^e  pronounced  him 
guilty.  "And,"  added  the  judge,  "I  line 
you  $110.  The  next  time  you  think  of 
beating  your  wife  you'll  remember  that 
it  may  be  expensive." 

"I  can  understand  the  SIDH,"  s,iid 
the  poor  fellow,  "but  what's  the  >l(l 
for?" 

"That,"  said  the  judge  solemnly,  "is 
the  anuisement   tax,  " 


ll,i\e  \ou  heard  .ilioiit  the  Scotchman 
who  took  his  wife,  about  to  have  a  baby, 
into  the  C()uiitr\-  because  he  had  heard 
that  they   had   Rural   I'ree  Deli\'er\  .^ 

At  a  ship's  concert  one  night  a  ma- 
gician was  entertaining  the  passengers. 
Percheil  on  the  chandelier  was  a  parrot. 
The  magician  first  made  a  rabbit  disap- 
pear. Then  he  made  a  girl  disappear. 
The  parrot  looked  on  in  awe  and  ex- 
claimed, "Amazing!"  Suddenly  there 
was  an  explosion  and  the  ship  went  un- 
der. The  magician  was  floating  along  on 
a  piece  of  wreckage  when  the  parrot 
flew  up  and  said,  "That's  a  pretty  good 
trick.  No  kidding.  Hud,  what  did  you 
do  with  the  ship?" 

"So  you  bought  a  home  in  the  coun- 
try?" 

"Yes.    P'ive   rooms  and   a   path," 


'Fhe  hen   is  innnortal.   H 


er  son   ne\er 
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Student:  Win  didn't  1  make  l(H)  on 
my   history  exam  .'' 

Prof:  Do  you  remember  the  question:    ' 
"Why  did  the  pioneers  go  into  the  wild- 
erness? " 

Student:  Ye.s. 

Prof:  Well,  your  answer,  while  \ery 
interesting,   was  incorrect. 

"Did    you    ha\e    your    radio    on    last 
night?" 
"Yes." 
"How  did  it  fit?" 

The  husband  who  knows  where  his 
wife  keeps  her  nickels  has  nothing  on 
the  husband  who  knows  where  the 
maid's   quarters   are. 

IT   HAPPFNED  IN    MEMPHIS 

An  engineering  firm  was  rebuilding 
an  old  building  in  the  downtown  dis- 
trict. They  had  put  up  the  usual  12 
foot  false  board  front.  However,  they 
had  eased  the  public's  anxiety  by  doing 
the  following:  Small  glass  windows 
were  placed  in  the  fence  at  various 
lc\els  and  appropriately  labeled  "for 
sidewalk  engineers  only,"  "big  uns," 
"little  uns,"  and  "<logs  and  cats." 


Woolsey,  do  you  realize  that  a  new  semester  is  virtually 
clutching  at  our  throats? 
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^photography 
^  is  basically  a 
sim^  process 


or  otluT  iiiiporUiiit  i)a|)crs,  yoii  just 
feed  tin-  (locuiiUMils  into  a  Hccordak. 
Kiglit  autoinatitally  records  tliein  for 
you — faster  than  you  caTi  count. 

Could  anything  be  sini])ler? 

Hardly.  It  will  jiay  you  to  learn  now 
liow  the  photogra|)hic  process  can  he 
used  to  reduce  tlieconiplexity — and  cost 
— of  plant  or  oflice  operations.  Head- 
ing the  booklet,  "Functional  I'hotog- 
rai)liy,"  can  help  you  tind  out.  Write 
for  it.  It  i.s  free. 

EASTMAN  KODAK  COMPANY 
Rochester  4,  New  York 


Advancing  business  and  industrial  technics 

Functional 
Photography 


i^]^  Functional 


X 


0    0 


a  great  name  in  research  with  a  big  future  in  CHEMISTRY 


MAKING  AN  ART 
A  SCIENCE 

G-E  Research  helps  to  modernize 
the  craft  of  Varnish  Making 


Rciiilu;inill  :irul  I'l.iiis  II.iN  wcic  ])lo^ 
iu'<i>i  111  llir  \.iiiiisli  iniliiMix.  Icii  il  w.is 
llu-  old  iiKisicrs  cil  ihr  Diildi  :inil  Ilciii- 

Ish     schools    Ullo    (lisCOMHll     ih.ll     l...iU(l 

liiisccil  oil.  iiii\(.(l  Willi  color  piniiuiils. 
|)ro\i(lfil  JM   CNdllcnl    p.iiiii   \(lii(lc 

•I'or  iiciiih  |oii  \i:ns.  Iiiis(c<l  oil,  \villi 
a  lew  ollici  ni.ilci  i;ils  (like  rosin,  iiul.il 
skills  ol  losiii.  limi;  oil.  ,111(1  .isph.ill). 
ic-iii;iin((l  llic  b.isis  ol  ilic  |);iiiii  .nul 
\:illiisli   iii.ikci's   loi  iiml;il  ions. 

I  Inn  ( .niic  iii;in\   u  (  hiiii  .il  ;i(l\  jiucs. 


\c\v  nnil  iiin;irk:il)lr  s\iulifii<  111:1  tt-ii;i  Is 
lirijun  lo  H|)l;i(c  tiiiic-lioiiorc-cl  roniiuhis. 
.\ik1  a  Icailci  in  the  icscaKh  \vhi(li  was 
u>  (liaiigc  an  antieiu  aii  lo  .1  iiiodcin 
sciciKO  ivas  (iciicral   l'.l((  Irii. 

Insulating  Copper  Wire 

(Jcneral  Elc<ti'i('s  intcicsi  in  \ainislus 
and  resins  begins  ^vitli  iisinuicsi  iiuop 
per  wire— csscniial  lomponcnl  ol  nio 
lois.  oencralois.  and  .ill  po\\(i  prodm 
inn  •"!<'  di'<tril)ulin>.^  apparalns.  .Main 
a  <;()(>(l  onuineer  has  pcrsjjirti!  Iicih 
o\(T  prohk'iiis  iiuidinl  lo  insnl.iliir^ 
(  opp(i\vindiiit;s.  !■  .11 1\  cn.niuls  iisrd  1 01 
llic  purpose  were  (oiisidered  salishu  loi  \ 
if.  with  careful  liandliiin;.  the\  would 
adiicre   to   the  wire  at   least   nniil    die 


opi  i.ilions  iiivoJM  (I  in  w  indini;  die  (  oils 
weie  (oinpleled. 

I'k  s(  III  s\iMlieli(  win  cimiikIs.  de 
\(loped  In  (.enri.il  1  lecliic  s  R(sin  and 
liisni.iiioii  .\l.iiri  i.ils  l)i\isioii.  an-  spe 
ii.ilK  desiL;ii((!  loi  c.kIi  si/e  and  I  \  pe  ol 
\\ile.  I  lleil  siipii  ioi  il\  Ifi  oldei  1  \  pes 
is  so  j;ie.il  ih.n  lexoliilionai  \  <li.iiii;es 
III  iiioloi  .isseiiil)|\  have  heeii  made  pos- 
sible In    Iheil    use. 

Along  Came 
Glyptal  Alkyd  Resins 

(.enei.d  I  lediiis  lese.iuh  woik  in  lliis 
held  h.is  i;oiie  I. II  l)ev,,nd  llu  slnd\  ol 
insnl.ilini;  \  .iniislies.  \i]ioim  ilie  iiiosi 
noi.ilde  (.1;  de\elopiiieiils  are  (.hpl.d 
.dk\d  lesiiis.  Cdy|)tal  alkyd  resins  were 
oiiijinalK    prodiued   more   than   thirty 


research  e\pan<liML;.  iiukIi  emphasis  is 
iK-iii-  placid  upon  lliesincK  ol  silicoiic-s. 
I  p  m  W.ilc  iloicl.  ^.^  ..(.inei.d  I  Iccliic 
is  insliini;  lo  loiiiplelioii  a  new  plant 
\(liicli  will  linn  onl  silicones  in  <|uaii- 
lil\ .  I  liese  aiiia/in;.;  procliu  Is  ol  nj^aiio- 
silicon  (lieinisii\  aie  <  hai.ic  leii/ed  bv 
lii"li  icsisiaiue  to  hi-at  and  cold.  .Siliioiie 


?^--«4w  ] 


\cars  a<;o  in  (.eiici.d  l-leiiiics  Tittsfield 
W'oiks  l.alioialoi  \.  .Since  llieii.  [|ie\ 
li.iM  heiii  \.isil\  iiiiproMcl  .nul  llieii  use 
(\p, Hilled  lo  111. ike  possible  iii.iin  l\pes 
ol  baking  enamels  and  p.iints  thai  pro- 
\  iili'  .iiii.i/iim  din.ibilii\  and  toii;4hness. 

The  Future  of  Silicones 

\iid  now.  \villi  (ieneial  l.leiliics  iii- 
leresi  in  nex\   t\pesol  resin  and  \.iinisli 


rubber,  silicone  oil.  silicone  greases,  sili- 
cone resins  for  paints  and  varnishes,  are 
all  expected  to  have  irianv  uses  where 
lliis  .ibiliiv  10  Avilhstand  temperature 
extremes  is  important. 

G.  E.— A  Great  Name 
In  Research 

The  Resin  and  Insiil.uion  Materials 
l)i\ision  is  just  one  braiuli  ol  (.eiieial 
Klei  trie's  Chemiial  Department  -ulierc 
researdi  is  opening  new  doors  to  |5ro!^- 
nss.  In  mam  fields— in  plastics,  in  sili- 
cones, in  resins,  in  insidatiim  \arnislies 
— (ieneral  Idei  irii  is  making  iiexv  icinlii- 
biilions  to  ihcmiial  knowleilge.  For 
more  inlorniation.  write  Chemical  De- 
partment, (ieneral  Klectric  Company. 
I'lltsliild.   .Massaihusetts. 


,1  iiirxsin/f  In.sluili-iif.saj  rliciiiislri/iiiul  rhciiiinil  i-iiii  in-ir'.-.in  Iruiii 

DR.  W.  R.  WHIT.NEY 

Fnrmer  Hirertor.  Genera}  Electric  [{csciinh  LaUnmlorii. 

One  111'  the  most  fasciiiatiiiK  a.speets  nl'  mir  wurk  In  ilevclcipiiif; 
new  resins  and  iiisulatinfj  materials  ilfri\es  Irciin  the  cuniiii-titivr 
position  ol'  our  inaii\'  products.  For  example,  silicones  and  other 
new  materials  are  already  vviii;;  with  older,  established  lines  and 
w  ilh  eaeh  other.  Willi  so  many  new  and  iiilerestin-  developments, 
oppiiiliinilic-s    lor   yoiiii::er    leclinieal    men    are    most    allractix  e. 


GENERAL  m  ELECTRIC 


PLASTICS    •    SILICONES    •     INSULATING   MATERIALS    •   GLYPTAL   ALKYD   RESINS     •     PERMANENT  MAGNETS 


THE  LISilAhY  OF  fHE 


What    is    all   knowledge  .  .  .  but    recorded    experience?"— carlyle 


Why  some  things  get  better  all  the  time 


Health,  strength  ami  zest  for  life— of  youngsters,  of  work- 
ers, of  all  of  us— depend  on  fo<Kl.  Food  produced  by  the  mil- 
lions of  tons  yearly.  And  each  year  our  farmers  have  more 
efficient  means  to  do  their  tremendous  job. 

The  modern  farmer  has  a  tractor,  a  truck,  and  uses 
specialized  farm  tools— all  with  parts  made  increasingly  of 
alloy-toughened  steels  and  of  plastics,  for  sturdier,  more 
efficient  service.  His  milking  machine  has  parts  of  rust- 
resistant  staiidess  steel.  Chemically  fortified  feeds  grow 
healthier  livestock.  New  chemical  sprays  protect  his  crops 
from  insects  and  plant  diseases.  And  improved  ferlili/ers 
restore  vital  elements  to  his  soil. 

From  care  of  the  life-giving  soil  to  precious  harvest,  the 
farmer's  means  for  food  production  are  steadily  improving 
. . .  because  into  these  means  so  better  and  better  nialeriah. 


Producing  better  materials  for  the  use  of  scietK  e  and 
industry  and  the  benefit  of  mankind  is  the  nork  of  I  yi().\ 
Carbide. 

Basic  knowledge  and  persistent  research  are  required, 
particularly  in  the  fields  of  science  and  engineering.  Work- 
ing with  extremes  of  heat  and  cold— frequently  as  high  as 
6000°  or  as  low  as  300°  below  zero,  Fahrenheit— and  with 
vacuums  and  great  pressures.  Units  of  UCC  now  separate 
or  combine  nearly  one-half  of  the  many  elements  of  the 
earth. 

Union  Carbide 
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Products  of  Divisions  anil  I'nits  inrliiile — 

I.INDE  Oxygen    •     Pri:st-0-Lite  Aceivlese    •     Pvrofa.x  C'iAS     •     Bariu.he,  Krene,  Vi.wo.n,  and  Vi.NVLrrE  Peasi'ics 

AcHESON  Electrodes    •    Kvereauv  FLASiaiGins  and  Batteries    •    National  Carbons 

Prestone  and  Trek  Anti-Freezes    •    Electromet  Alloys  and  Metals    •    Haynes  Stellite  Alloys    •    Synthetic  Organic  Chemicals 


Be  a  better  enjineer- 
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A.  thorough  understanding  of  the  design 
and  application  of  Timken  Tapered  Roller 
Bearings  will  enable  you  to  solve  at  least  90% 
of  the  bearing  problems  you  are  ever  likely  to 
encounter  when  you  begin  your  engineering 
career  after  graduation. 

When  primitive  man  first  made  a  hole  in  a 
crude  wooden  wheel  and  slipped  it  over  a 
wooden  axle  he  achieved  the  first  function  of 
a  bearing  —  support. 

Support  for  wheels,  shafts,  gears  and  other 
rotating  parts  still  is  the  primary  purpose  of 
bearings,  but  several  other  vital  bearing  re- 
quirements  are  needed   in  modern  equipment. 

Ability  to  carry  radial  loads,  thrust  loads  or 
both  together  in  any  combination  is  one  of  the 
most  important  of  these.  Ability  to  hold  mov- 
ing parts  permanently  in  alignment  is  another. 
Then  of  course  there  is  the  reduction  of  friction, 
although  this  qualit}'  is  common,  in  varying 
degrees,  to  all  anti-friction  bearings. 

The  tapered  roller  bearing  was  introduced  by 
The  Timken  Roller  Bearing  Company  nearly 
50  years  ago  and  today  is  universally  used 
throughout  industry  and  transportation.  Every 
genuine  Timken  Bearing  is  unmistakably  iden- 
tified by  the  trade-mark  "TIMKEN"  stamped 
on  cup  and  cone. 


TIMKEN 

TAPEHEo  Toller  bearihgs 


THETIMKEN     ROLLER     BEARING     COMPANY.     CANTON     6,     OHIO 
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Attaching  of  Carbide  Parts 
Simplified  by  New 
Machining  Method 

A  ile\  elopmeiit  just  aiinounccil  by 
C;ub()lo\  Company,  Inc.,  Detroit,  now 
makes  it  possible  to  mount  or  attach 
carbide  parts  with  screws,  studs,  and 
other  fasteners  in  the  same  manner  and 
with  the  same  ease  as  similar  parts 
made  of  softer  materials  such  as  steel, 
bronze,  cast  iron,  aluminum,  etc. 

Tlie  dc\elopment  tremendously  ex- 
pands the  potential  fields  of  application 
for  carbides.  It  is  particularly  effective 
where  large  carbide  sections  are  to  be 
used.  Heretofore,  use  of  large  sections 
of  carbide  has  been  handicapped  to  some 
extent  b\'  the  fact  that  —  in  the  hard- 
ened state  —  carbides  are  unmachineable 
to  all  practical  purposes  and  cannot  be 
drilled  or  tapped. 

This  objection  has  been  oNcrcomc  by 
processes  through  which  machineabie 
materials  are  solidly  imbeddetl  in  the 
carbide  parts  wherever  the  part  is  to  be 
threaded,  etc.  Outstanding  featm'e  of 
the  development  is  that  it  includes  the 
ability  to  use  tapped  blind  holes  in  the 
attaching  side  of  the  carbide.  This  in 
turn  means  that  large  "wear  parts"  may 
be  bolted  down  rigidly  and  yet  present 
;m  unbroken  w  ear  siu'face  { no 
"through"   holes). 

W^hen  it  is  desired  to  attach  carbides 
by  means  of  studs  or  screws  the  approx- 
imate location  of  the  point  or  points  of 
attachment  and  the  number  of  such 
points  are  first  determined.  The  carbiiie 
part  is  then  provided  with  machineabie 
"inserts"  in  those  locations.  The  part 
may  then  be  drilled  and  tapped  at  these 
points  cither  before  shipment  from  the 
factory  or  by  the    user  "on  the  job." 

While  just  announced,  the  method 
has  been  in  actual  manufacturing  use 
for  some  time  in  various  types  of  appli- 
cations on  both  large  and  small  parts. 
Illustrated  here  are  a  few  typical  ex- 
amples. 

These,  of  course,  do  not  indicate  the 
complete  range  of  usefulness  of  the  at- 
taching method.  Among  the  tremendous 
variety  of  potential  applications  which 
come  to  mind  are  such  things  as  com- 
pound, progressive  and  segmental  dies, 
particularly  where  blanking  is  done ; 
wear  parts  in  fixtures,  etc. ;  crank 
guides;  cams;  liners  for  molds  and 
mills;  punches  for  stamping  and  other 
work;  machine  ways,  guides,  work  rests 


and  shoes;  and  wear  |ilates  on  precision 
in^t^unK■nts. 

In  dies,  the  abi!it\  to  attacii  caibides 
with  threaded  parts  has  the  important 
additional  advantage  of  permitting  the 
carbide  to  seat  solidly  against  the  back- 
up metal,  greatly  increasing  impact  re- 
sistance as  compared  to  attaching  similar 
parts  by  brazing.  The  importance  of 
this  carbide  dies  for  blanking  and  pierc- 
ing can  readily  be  appreciated. 

Obviously,  also,  the  dcNelopmcnt  will 
mean  a  very  considerable  reduction,  by 
the  very  nature  of  its  simplicity,  in  the 
cost  of  attaching  large  carbide  parts. 
This  attachment  method  also  lends  itself 
to  the  economical  building  up  of  a  com- 
plex-shaped die  or  other  part  with 
groups  of  small  individual  units  fitted 
together  and  held  down,  as  in  a  progres- 
sive die.  Xot  infrequent!)',  in  the  past, 
the  cost  of  providing  for  the  attachment 
of  carbide  parts  has  been  considerably 
greater  than  the  cost  of  the  part  itself. 

Again,  where  expansion  problems  are 
involved,  attaching  carbides  with  bolts 
provides  additional  advantages.  For  in- 
stance, the  holes  in  the  support  members 
may  be  countersunk  and  made  slightly 
larger  than  the  bolt  diameter.  The  bolts 
can  then  be  screwed  into  the  "threaded 
carbide"  and  spring  loaded.  This  in- 
sures firm  seating  and  yet  allows  for 
creep  in  case  of  differential  expansion. 
At  the  same  time  the  entire  wear  sur- 
face of  the  carbide  can  be  "solid"  and 
unbroken. 


There  are  very  few  limitations  as  to 
the  applicability  of  the  new  mechanical 
assembly  method  for  carbides  developed 
by  the  Carboloy  company.  Large  parts 
may  be  made  either  in  one  piece  or  in 
sections  and  attached  by  any  desired 
number  of  threaded  holes.  In  the  other 
direction,  the  process  has  been  applied, 
using  a  threaded  blind  hole,  to  mount- 
ing of  parts  like  replaceable,  solid-car- 
bide, punch  ends  which  are  as  small 
as  5-16  in.  O.  D.  and  .v8  in.  thick. 

As  to  the  strength  of  the  attaching 
method,  repeated  tests  have  demonstrat- 
ed that  the  maximum  pull  exerted  in 
tightening  the  screw,  bolt,  or  stud  does 
not  pull  out  the  metal  nor  damage  the 
threads.  The  bolt  actually  will  fail  in 
tension  before  it  will  either  pull  the 
metal  or  injure  the  threads.  Lsually 
when  a  bolt  has  failed  in  this  manner, 
the  portion  in  the  thread  can  be  readily 
unscrewed  and  a  new  one  inserted. 

Such  severe  overload  test  conditions, 
of  coin'se,  rarely   occur  in  actual  use. 


Sensitive  Radiation  Detector 

A  new,  compact,  portable  ( ieiger- 
counter  radiation  detector,  announced  by 
North  American  Philips  company,  Inc., 
is  batter}'  powered  to  adapt  it  for  field 
survey  work.  It  is  invaluable  around  the 
laboratory  or  plant  for  radioactivity  de- 
terminations and  is  carried  by  hand  or 
by  means  of  a  shoulder  strap  when  em- 
ployed in  such  work. 


<i^~ 
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Transparent  view  of  carbide  part  showing    molded    inserts 
which    can    be    machined   for  fasteners 
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The  Geiger  tube  is  enclosed  in  a 
housing  which  permits  differential  de- 
.tection  of  hard  and  soft  radiation  com- 
ponents and  is  connected  by  a  flexible 
cord  to  the  internal  circuits.  It  may  be 
employed  either  within  the  cabinet, 
where  it  is  mounted  in  clips,  or  it  can 
he  remoxed  for  hand  use  in  scanning 
areas  where  radioacti\'ity  is  to  he  in- 
\e^tigated. 

Controls  and  indicators  are  conveni- 
ently located  on  a  top  panel  so  that  ad- 
justments and  measurements  can  be 
made  while  the  unit  is  being  carried.  For 
l.iboratory  work,  the  counter  may  be 
nidunted  so  that  the  instrument  panel  is 
in  a  vertical  position — this  facilitates  ob- 
^er\ation  of  the  radiation  indicators 
triini  a  distance. 

The  indicating  meter  shows  the  rate 
at  which  radioactive  pulses  are  recei\ed 
and  also  is  used  to  determine  the  poten- 
tial applied  to  the  Cjeiger-counter  tube. 
\'iNual  indication  of  the  pulse  rate  is 
pnnided  by  the  flasher  which  is  mount- 
ed on  the  panel.  If  head  phones  are  con- 
nected to  the  jack  terminals,  audible  sig- 
nals can  be  received. 

(leiger-counter  voltage  is  adjusted  b\- 
means  of  a  convenient  rotary  control. 
High  and  low  voltage  supplies  are  con- 
trcjlled  by  a  master  switch  which  is  inter- 
locked with  the  cover.  This  shuts  off 
the  power  automatically  when  the  in- 
stnnnent  is  closed. 

The  detector  utilizes  a  fixe  tube  am- 
plifying circuit.  All  are  operated  well 
w  ithin  their  stable  circuit  ratings. 

All  components  are  moiuited  in  a  rug- 
ged metal  cabinet  measuring  12j.:i"  by 
II '4"  by  4J4",  finished  in  gray  ham- 
nured  lacquer.  The  instrument  complete 
with  batteries  weighs   17  pounds. 


Magnesium  Steak  Plates 

MagncMum  is  linding  new  usefulness 
every  da\-.  One  of  the  latest  uses  is  a 
cast,  magnesium  alloy,  individual  steak 
platter.  These  platters  are  designed  for 
broiling  and  frying,  and  because  of  their 
beautiful  finish,  can  be  brought  directly 
to  the  table.  Not  only  do  they  eliminate 
the  necessity  for  additional  serving 
dishes,  but  they  keep  the  steak  hot  be- 
cause of  their  massive,  yet  lightweight, 
construction. 


Air  Operated  Chuck 

Exceptional  accuracy  in  turning  pre- 
cision work  is  afforded  by  an  air  oper- 
ated, face-plate  chuck  manufactured  by 
Erickson  Tools  division,  Cleveland.  The 
chuck  is  especially  useful  in  boring  com- 
paratively thin-walled  bushings  in  which 
the  bored  hole  is  required  to  be  accur- 
ately sized  and  concentric. 

The  principal  advantage  of  the  chuck 
is  that  its  uniform  clamping  pressure 
eliminates  inaccuracies  introduced  by 
the  uneven  clamping  pressure  applied 
to    the    work    by    hand-operated    chucks. 


High  Frequency  Sealing  For 
Transparent  Boxes 

A  new  application  of  electronic  seal- 
ing to  transparent  box  manufacture, 
which  promises  among  other  things  to 
speed  up  production,  was  announced  by 
the  Eastman  Kodak  company  at  the 
1947  Annual  Packaging  conference  and 
Exposition  in    Philadelphia. 

This  new  method  is  expected  to  re- 
duce waste,  improve  box  appearance, 
lead  to  greater  uniformity  of  product, 
and    eliminate    the    distortion    sometimes 


caused  by  the  cementing  operation  usual- 
1\'  employed  in  transparent  box  manufac- 
ture. It  is  applicable  to  acetate  sheet 
from  thicknesses  of  .U()5-inch  and 
heavier. 

No  cement  is  used  in  sealing  trans- 
parent boxes  with  this  new  method.  The 
technique  consists  merely  of  firmly 
clamping  overlapping  portions  of  the  box 
ends  and  sides  between  two  electrodes. 
The  "deep-heat"  so  produced  fuses  the 
two  pieces  of  acetate  in  as  little  as  j-4 
of  a  second. 

In  spite  of  the  high  temperature  de- 
veloped within  the  acetate  sheet,  the 
outer  surfaces  remain  cool,  and  the  elec- 
trodes never  heat  up.  Box  seams  pro- 
duced by  this  method  are  only  1  16th- 
inch  wide  and  almost  invisible.  Large 
"ears"  are  unnecessary  on  box  blanks 
since  the  seams  practically  coincide  with 
the  corner  crease. 

Many  of  the  standard  high  freipiency 
generators  now  on  the  market  can  be 
used  to  produce  the  power  required  for 
this  purpose.  Interchangeable  electrodes 
or  sealing  heads  to  accommodate  boxes 
of  various  sizes  may  be  made  in  any 
machine  shop. 


Overall  view  of  the  new  Sonntag  fatigue  testing  machine  used  for 
tension-compression  testing  at  either  ambient  or  high  temperatures 


Fatigue  Tester 

rile  testing  equipment  division  of  the 
Baldwin  Locomotive  works  announces 
a  new  Sonntag  fatigue  machine,  which 
is  equipped  for  tension-compression  test- 
ing both  at  ambient  and  at  high  tem- 
peratures. 

The  new  machine  embodies  many  of 
the  principles  of  the  previous  models, 
particularly  the  automatic  maintenance 
of  a  constant  load  throughout  the  whole 
period  of  the  test.  Since  no  recalibration 
is  needed  while  the  test  is  in  progress, 
supervision  is  reduced  to  a  mininuim. 

Maximum  capacity  of  the  new  ma- 
chine in  either  direction  is  10, 000  lbs. 
Static  pre-load  capacity,  0  to  5,000  lbs.; 
alternating  (ilynamic)  load  capacits, 
plus  or  minus  5,000  lbs.;  speed  of  test- 
ing, 3,600  load  cycles  per  minute;  maxi- 
mum movement  of  reciprocating  platen, 
plus  or  minu.s  l/16th  inch.  Weight 
of  the  machine  is  .3,000  pounds  and  o\  er- 
all  dimensions  43"  x  43"  x  75"  high. 

The  dxnamic  load  is  applied  b\-  means 
of  a  rexoKing  eccentrically  disposed 
mass.  The  eccentric  is  of  the  microme- 
ter sciew  txpe,  permitting  fine  adjust- 
ments quickly  by  hand,  and  the  amount 
of  eccentricity  is  read  like  a  nu'crome- 
ter,  graduations  reading  in  luiits  of 
pounds.  Entire  working  mechanism  is 
seismically  suspended  on  soft  tension 
springs  which  absorb  over  99%  of  the 
vibratory  forces.  The  machine  can  be 
installed  on  any  floor  capable  of  sup- 
porting its  weight  without  disturbance 
to  s\nroundings.  Dynamic  load  remains 
constant  and  overall  variations  are  less 
than   plus  or  minus  2%. 
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Explosives— an  essential 
industrial  tool 


Frank  A 
explosiv 
conditioi 


INDiiSTRlAl,  explosives  are 
as  much  of  a  yardstick 
of  industrial  progress  as  sul- 
furic acid.  They  are  in- 
volved in  the  fabrication  of 
nearly  all  the  products  used 
by  man.  This  year  the 
United  States  will  use  over 
500  million  pounds  of  in- 
dustrial explosives. 

The  technical  problems 
that  confront  the  explosives 
industry  are  many  and  va- 
ried. A  measure  of  this  is 
the  fact  that  the  Du  Pont 
Company  manufactures 
about  two  hundred  dyna- 
mite formulations,  each  in- 
tended to  do  a  different  job, 
from  the  slow  heaving  ac- 
tion of  blasting  coal  to  the 
rapid,  violent  shattering 
necessary  for  a  hard  ore. 
Hanging  between  these  two  extremes 
are  a  large  number  of  intermediate 
grades,  including  explosives  especially 
formulated  for  agricultural  work,  seis- 
mic prospecting  for  oil,  submarine  blast- 
ing— right  down  to  the  tiny  charge 
used  in  an  explosive  rivet. 

Studies  in  Laboratory  and  Field 

One  of  the  first  industrial  laboratories 
for  chemical  re.search  in  the  United 
States,  the  Kastern  laboratory  of  the 
Du  Pont  Explosives  Department  has 
nearly  two  hundred  chemists,  engineers, 
physicists  and  a.ssistants.  There,  meth- 
ods have  been  developed  for  measuring 
the  power  of  explosives,  the  degree  to 
which  they  shatter  or  pulverize  various 
materials,  their  water  resistance,  their 
safety  characteristics  when  exposed  to 
shock  or  flame,  the  composition  of  the 
gases  they  produce,  etc.  As  a  result  of 
studies  of  the  influence  of  various  fac- 
tors on  dynamite  performance,  it  has 
become  po.ssible  to  formulate  an  explo- 
sive to  meet  practically  any  blasting 
condition. 

In  keeping  with  the.se  improvements, 
the  application  ofexplosives  has  reached 
a  new  level  of  efficiency.  Technical  serv- 
ice men,  usually  mining  engineers  or 


loving,  Chemical  Engineer,  Texas  A  &  M   '41,  prepares  to  fir 
;  charge  into  a  chamber  of  methane  or  dosty  air  to  test  safely  unde 
IS  found  in  coal  mines. 


A.  L.  St.  Peter,  Princeton  '37, 
supervisor  blasting  operation 
Susquehanna  River  Project, 
lowers  a  bVl  inch"Nitramon" 
Primer  into  one  of  600  drill 
holes  preparatory  to  blasting 
a  pipe  line  ditch. 


civil  engineers,  aid  consumers  in  the 
selection  and  use  of  explosives.  They 
also  work  closely  with  research  men  in 
solving  unusual  problems  encountered 
in  the  field. 

Research — Path  to  Progress 

A  few  of  the  results  gained  through 
re.search  are:  (ll  lowering  of  dynamite 
freezing  points  by  nitrating  ethylene 
glycol  along  with  glycerol  to  diminish 
the  hazards  of  thawing  frozen  dyna- 
mites. (2)  Production  of  less  hazardous 
dynamites  by  substituting  ammonium 
nitrate  partially  for  nitroglycerine,  in 
spite  of  the  greater  hygroscopicity  and 
lesser  explosive  power  of  the  former. 
This  resulted  in  dynamites  less  hazard- 
ous to  manufacture  and  use.  (3)  Intro- 
duction of  "Nit  ramon,"  a  blasting  agent 
containing  a  high  percentage  of  ammo- 
nium nitrate  as  its  major  ingredient.  It 
is  equal  in  strength  to  the  most  power- 
ful dynamites  commonly  employed  and 
yet  is  by  far  the  safest  blasting  agent 
.available.  (4)  Development  of  explo- 
sives with  a  minimum  of  noxious  gases 
for  use  in  confined  areas.  (5)  Numerous 
improvements  in  the  composition,  man- 
ufacture and  design  of  the  blasting 
caps  which  set  off  the  main  charge. 


More  facts  about  Du  Po/?/— Listen  to  "Cavalcade  of  America,"  Mondays,  8  P.M.  EDST,  on  NBC 


Aside  from  these  developments  in 
explosives  and  blasting  supplies,  there 
have  been  many  accomplishments  in 
chemistry  and  engineering  associated 
with  such  projects  as  the  oxidation  of 
ammonia  to  nitric  acid;  manufacture, 
granulation  and  drying  of  ammonium 
nitrate:  substitutes  for  nitroglycerine 
and  ethylene  glycol  dinitrate,  concen- 
tration of  nitric  and  sulfuric  acids,  and 
a  host  of  other  subjects. 


Questions  College  Men  ask 
about  working  with  Du  Pont 

WHAT  ARE  THE   OPPORTUNITIES 
FOR  RESEARCH   MEN? 

Unusual  advantages  in  facilities  and 
funds  are  available  to  men  qualilied 
for  fundamental  or  applied  research. 
Investigation  in  the  fields  of  organic, 
inorganic  and  physical  chemistry,  biol- 
ogy, parisitolopy.  plant  pathology  and 
engineering  suggest  the  wide  range  of 
activities.  Write  for  booklet,  "The 
Du  Pont  Company  and  the  College 
C.raduate,"  2.S21  Nemours  Building, 
Wilmington  'IS    DclauMre, 


BETTER    THINGS    FOR    BETTER    LIVING 
...THROUGH    CHEMISTRY 
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Silicones  in  Review 


Mtfi  •Iviin  Kvin'ipp.  K.K.  '  iH 


Offering  a  boon  to  industries  in 
which  it  is  necessar\'  for  lubricants  and 
fluids  to  operate  over  an  extremeh' 
broad  temperature  latitude  is  the  new, 
pseudo-plastic  family  of  silicones.  These 
new  organosilicon  polymers,  which  are 
unlike  well-known  plastics,  are  not  in- 
tended to  replace  these  conventional 
plastics  now  in  use;  rather,  their  pur- 
pose is  to  fill  a  gap  heretofore  existing 
in   industrial   needs. 

Silicone  polymers,  because  they  have 
silicon  replacing  the  carbon  atoms,  have 
desirable  properties  found  in  organic 
plastics  and  yet,  by  this  same  rea.son, 
avoid  a  common  difficulty  of  purely 
organic  plastics  such  as  breaking  down 
or  decomposing  at  high  temperatures. 
This  Si^O^Si  structure  formerly  was 
known  only  in  high  polymeric  minerals 
like  vitreous  silicon,  quartz,  or  asbestos. 
This  silicon-oxygen  chain  in  place  of 
the  common  carbon-oxygen  gives  sili- 
cones a  property  which  could  be  termed 
the  "missing  link"  between  organic  plas- 
tics and  glass  or  ceramics. 

Silicones  were  discovered  in  connec- 
tion with  research  to  produce  a  suit- 
able resinous  coating  for  use  on  glass 
fibers  used  as  electrical  insulators  and 
in  other  applications  where  extreme 
temperatures  were  to  be  foimd.  The 
components  of  silicones  are  basically 
sand,  brine,  coal,  and  oil.  Silicon  and 
oxygen  (sand)  make  up  over  three- 
fourths  of  the  earth's  crust,  thus  this 
new  compound  is  not  made  from  scarce 
elements.  The  item  that  made  for  ini- 
tial difficulties  in  the  production  of  sili- 
cones was  the  polymerizing  of  its  bond. 

Any  of  a  variety  of  aromatic  halides ; 
e.  g.,  silicon  tetrachloride,  is  reacted  on 
by  the  (irignard  mechanism  to  pro- 
duce monosilanechlorides  such  as 
R,SiCl.  Hydrolysis  decomposes  these 
compounds  to  yield  either  silanols,  sila- 
netroils,  or  silanediols  contingent  upon 
the  amounts  of  silicon  tetrachloride  used 
anil  the  manner  in  which  the  (Jrignard 
compounds  to  yield  either  silanols,  sila- 
net  roils  are  C,H-Si(()H).  and 
C,„H;Si(OH),.  This  silanetroil  is 
next  heated  to  remove  water  in  order 
to  produce  its  anhydride,  siloxane.  Fi- 
nall\',  this  siloxane  is  polymerized  under 
a  number  of  conditions  to  produce  a 
large  variety  of  silicone  resins.  Differ- 
ent properties  are  given  the  resultant 
synthesis  depending  upon  whether  or 
not  straight  chain  or  ring  ti,pe  organic 
molecules  are  used. 


Although  mueh  has  been  written 
about  the  relatively  new  field  of 
silicone  chemistry,  the  Techno- 
graph  is  presenting  a  brief  resume 
of  what  has  been  done  in  the  field 
so  far,  along  with  comments  on 
the  scope  of  future  developments. 


Interesting  as  may  be  the  chemistry 
of  silicones,  the  prime  question  arising 
is  —  exactly  what  are  these  new  com- 
pounds capable  of  doing?  Before  an- 
swering this  question,  the  various  forms 
in  which  the\  appear  must  be  noted. 
They  are  found  as  fluids,  insulating  res- 
ins, high  temperature  lubricants,  var- 
nishes, and  chemically  resistant  greases. 
Desirable  properties  inherent  to  each  of 
these  varieties  are  stability  to  tempera- 
tures, inertness  to  water  and  chemicals, 
and   excellent  dielectric  qualities. 

Methyl  silicone  polymers  can  be  made 
into  oils  and  elastomers.  Oils  so  pre- 
pared have  qualities  which  make  them 
useful  over  a  much  wider  range  of  tem- 
peratures than  common  carbon  bond 
oils.  These  new  silicone  oils  will  main- 
tain almost  constant  viscosity  over  a 
range  from  -80  or  -90  up  to  above 
150°  C.  without  sludging  or  oxidation. 
The  flash  point  of  these  oils  is  above 
300°  C  While  an  oil  with  these  proper- 
ties is  in  demand  by  a  number  of  users, 
it  is  especially  useful  in  filling  a  need 
of  the  aircraft  industry  where  high  alti- 
tudes bring  low  temperatures. 

Allied  to  silicone  oils,  and  also  very 
much  in  demand  by  the  aircraft  industry 
are  silicon  fluids.  Such  fluids  will  re- 
main in  a  fluid  state  between  -40  and 
300°  F.  and  are  almost  non-volatile  at 
high  temperatures.  Colorless,  transpar- 
ent, oxidation  resistant,  having  no  chem- 
ical action  on  rubber  ( natural  or  syn- 
thetic), and  not  miscible  with  alcohol, 
these  liqiu'ds  are  excellent  for  use  in 
airplane  instruments.  They  can  be  uti- 
lized for  damping  fluids,  gauge  fluids, 
and  dash-pot  liquids. 

Perhaps  the  most  important  use  of 
silicones  is  in  the  application  of  silicone 
resin  varnishes,  l^ecause  these  varnishes 
can  be  operated  at  very  high  tempera- 
tures and  possess  distinctive  dielectric 
qualities,  their  use  in  certain  electrical 
equipment  has  cut  down  by  as  much  as 
50  per  cent,  the  weight  formerly  used. 
The  ceiling  operating  limit  for  these 
varnishes  is  close  to  200°  C.  Organic 
insulating    materials    wxrc    detrimental 


components  to  electrical  equipment,  thus 
mica,  glass,  and  asbestos  in  combination 
with  silicones  have  come  into  usage.  The 
varnish  is  used  on  rotating  parts,  while 
the  inorganic  insulators  mentioned  are 
used  w-ith  a  silicone  resin  bonding  agent 
for  stationary   parts. 

When  a  silicone  insulator  is  heated 
above  its  rated  temperature,  it  oxidizes 
to  silica — a  non-conductor;  but,  on  the 
other  hand,  if  an  organic  conductor  is 
o\erheated,  a  conducting,  carbonaceous 
residue  is  formed. 

In  addition  to  this  use,  the  resin  is 
used  to  impregnate  and  coat  absestos 
cloth  for  use  in  .sleeving,  and  to  bond 
mica  laminations  to  glass  fibers.  In  the 
final  stage  of  manufacturing  electrical 
equipment,  impregnating  and  sealing 
varnish  fills  holes  and  voids  ,ind  water- 
proofs the  assembly. 

Elastomers  compounded  into  silicone 
rubber  results  in  a  substance  which  does 
not  decompose  or  harden  over  a  range 
from  -55  to  300°  C.  It  will  retain  its 
elasticity  over  long  periods  of  usage  un- 
der load   at   150°   C. 

The  most  mystifying  silicon  product 
is  "bouncing  putty,"  or  to  use  its  tech- 
nical name,  methyl  silicone  polymer. 
This  peculiar  product  is  plastic  to  slow- 
h'  applied  forces  but  is  as  elastic  as  high- 
grade  rubber  to  a  sudden  force  of  short 
duration.  When  it  is  placed  vnnler  a 
static  load,  it  will  flow  similarU'  to  a 
viscous  liquid ;  however,  when  thrown, 
for  example,  it  will  bounce  like  a  rub- 
ber ball.  No  explanation  for  this  prop- 
erty has  yet  been  offered. 

Another  interesting,  but  not  so  mys- 
tifying, application  of  a  different  or- 
ganosilicon chemical  is  the  water-proof- 
ing of  ceramic  and  glass  surfaces  with 
methylciilorosilane,  a  compouml  which 
was  made  in  order  to  facilitate  investi- 
gation of  methyl  silicone  resins.  After 
isolation  it  was  found  that  methylchlor- 
osilanes  reacted  rapidly  w'ith  hydrophylic 
surfaces  at  ordinary  temperatures  in  the 
vapor  stage  to  leave  an  ultra-thin  film 
which  created  a  water  repellent  surface. 
The  vapor  reacted  with  absorbed  water 
on  the  surface  of  the  ceramic  to  form  a 
silicone  super-surface.  This  new  smface 
made  of  such  a  high  angle  of  contact 
with  water  that  instead  of  the  usual 
uniformily  thin  film  the  water  formed 
into  isolated  droplets.  Use  of  this  film 
on  ceramic  insulators  increases  their 
break-down  rating. 

(Ureases  compoundeil  with  silicone  are 
excellent  for  use  in  chemical  equipment. 
The  combination  of  inertness  with  high 
temperature  resistance  fits  into  the  needs 
of  the  chemical  industry. 

The  upper-service  temperature  limit 
of  silicone  resins,  oils,  and  rubber  com- 
pounds can  be  raised  by  the  exclusion 
of  oxygen,  for  it  is  oxidation  of  their 
methyl  groups  which  deternu'nes  the 
limit. 
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Till"  arc-wcldinfi  .stu(l\'  project  uiuler 
spoiisoisliip  of  the  v.  S.  Navy  is  now 
prairicall)  set  up  for  extensive  testing 
through  the  efforts  of  seveial  student  le- 
searchers  responsible  to  I)i.  (  lilbert  A. 
Fett.  Considerable  amount  of  electionie 
equipment  is  integrated  to  determine  the 
instantaneous  current,  voltage,  and  metal 
transfer  characteristics  of  the  arc  and 
the  current   demands  on   the   generator. 

In  the  normal  welding  process  the 
steel  welding  rod  is  moxed  along  the 
work  manualh'.  After  the  arc  is  struck, 
a  ver\'  small  space  is  to  be  maintained 
between  the  rod  and  the  joint  o\er 
which  the  arc  passes  at  low  voltage  drop 
anil  high  ciu^rent  density.  The  intense 
heat  fuses  awa\'  the  rod,  which  should 
be  fed  at  a  rate  necessary  to  keep  the 
spacing,  and  thus  the  arc  length,  uni- 
form. (]ood  efficiency  and  moderate 
generator  regulation  requirements  are 
rather  difficult  to  realize  by  this  method. 
Fluctuations  impossible  to  avoid  create 
instants  of  high  current  demands  upon 
the  generator,  and  the  voltage  varies  ac- 
cordingly. Machine  welding  devices  are 
in  use  at  present  in  which  are  incorporat- 
ed the  ability  to  weld  at  preset  speeds 
holding  the  voltage  to  within  five  volts 
of  operating  value.  For  the  purposes  of 
research  better  control  of  arc  voltage 
than  that  provided  by  commercially 
available  methods  are  required. 

A  little  fundamental  research  into  the 
actual  action  and  processes  occurring  in 
the  arc  itself  is  in  progress  in  the  hope 
that  a  more  thorough  understanding  of 
conditions  will  enable  known  elec- 
tronic circuits  to  be  used  to  impro\e 
speed  and  accuracy  in  heavy  construction 
work.  What  happejis  when  .1  sliort  cir- 
cuit occurs,  and  how  and  in  «hat  form 
is  the  metal  transferred  from  the  rod  to 
the  work  are  two  questions  in  the  foie- 
ground  awaiting  clarification. 

Mcchauicul  A  rraugcment 

A  general  block  diagram  of  the  ex- 
perimental apparatus  can  most  iiuickl\ 
explain  the  technique  employed  to  secure 
the  results  sought.  The  plate  to  be 
welded  is  moved  on  a  d.  c.  motor-driven 
carrier  which  is  manually  adjustable  for 
a  speed  range  from  3"  per  minute  to  2' 
per  minute,  and  the  automatic  welding 
head  is  likewise  driven  by  a  d.  c.  motor. 
Both  of  these  motors  have  a  common  cir- 
cuit breaker  for  cases  of  short-circuit 
(rod    freezing),    and    are    protected    at 
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each  end  of  their  runways  by  micro- 
switch  cut-outs.  The  welding  head,  ile- 
velopcd  by  Robert  J.  Krieger,  is  con- 
structed for  use  with  a  14"  welding  rod 
of  any  diameter,  and  can  be  operatetl 
manualh'  or  set  to  follow  the  automatic 
electronic  circuits.  As  shown,  this  th\- 
ratron  circuit,  built  by  Robert  J.  La 
Plante,  is  voltage  fed  directly  from  the 
arc  voltage.  The  current  waveform  is 
obtained  from  the  welding  generator  to 
produce  a  trace  on  the  magnetic  oscillo- 
graph, synchronized  with  the  current  de- 
mands of  the  arc.  A  shiuit  of  unique 
design  has  been  developed  specifically  for 
this  project  in  order  to  secure  this  wave- 
form. No  simple,  non-inductive  shunt 
was  available  which  would  not  damp  out 
the  rapid  current  variations  and  would 
produce  negligible  time  delay.  Its  Q  is 
.00.1  at  1000  cycles  per  second — so  low 
that  there  was  considerable  difficult},'  in 
measuring  it.     Other  traces  are  fed  into 


the  oscillograph  from  the  mechanical  md 
indicator  (a  rheostat),  the  arc  volt.rjc 
line,  the  60  c\'cle  timing,  the  film  index- 
ing circuit,  and  the  film  synchroni/iii;: 
circuit.  Three  examples  of  oscillogi  .111- 
obtained  during  tests  are  illustrated  hcic 
The  timing  and  synchronization  circult^ 
were  devised  by  William  R.  Ch\nowetli. 

The  physical  layout  is  illustrated  in 
l-'iLMne  2.  At  the  far  left  is  the  high- 
^prcd  camera,  being  trained  by  Robert 
Kiicger  on  the  arc  and  mechanical  timer 
dials.  This  camera  is  loaded  with  50  or 
100  feet  of  film  and  rim  off  at  speeds  of 
1000  to  4000  exposures  per  second.  At 
this  rate  100  feet  of  film  passes  the  shut- 
ter in  4  seconds  or  less.  Directly  bef(ue 
the  welding  enclosure  is  the  carrier  mo- 
tor and  niounted  on  the  post  near  the 
right  is  the  circuit  breaker.  Below  the 
latter  can  be  seen  the  thyratron  control 
panel. 

A  close-up  view  of  the  cage  appears  in 
Figure  3.  The  vertical  rod  feed  and  its 
driving  motor  occupy  the  center  of  the 
photograph.  The  plate  to  be  welded 
rides  horizontally  below.  The  mechan- 
ical timer,  remo\'ed  here,  is  normally 
mounted  in  front  and  above  the  rod  feed 
and  is  illuminated  by  a  300  watt  lamp. 
Its  image  is  transmitted  into  the  camera 
by  a  plane  mirror  mounted  in  view  of 
the  lens.  To  maintain  arc  light  inten- 
sity of  lO^f  full  brilliance,  eqiu'valent 
to  the  lamp  intensity,  a  dark-green  filter 


Fig.   2.   General   view   of  the  welding    equipment  showing    Robert 
Kreiger  adjusting   the   high-speed   camera 
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situated  between  the  work  and  tlie 
camera. 

The  thyratron  control  circuit  and 
alignment  oscilloscope  are  shown  individ- 
dly  in  Figure  4.  This  electronic  cir- 
cuit operates  by  phase-shitt  control 
through  a  bridge  network  to  keep  the  arc 
voltage  constant.  It  is  part  of  a  servo- 
mechanism  whose  limiting  factor  (witli 
respect  to  sensitivity)  is  the  moment  ot 
inertia  of  the  rod  feed  motor.  At  pres- 
ent a  three-cycle  delay  must  be  tolerated 
between  voltage  change  and  circuit  re- 
adjustment. 

Oscillogram  Reproductions 

The  three  oscillogram  reproductions 
tell  the  rest  of  the  story  of  the  arc-weld- 
ing project.  At  the  top  of  the  first  can 
be  seen  the  oscillograph  synchronizing 
pip,  used  in  conjunction  with  a  flash- 
fogging  of  the  high-speed  movie  film  for 
time  correlation  between  the  two.  In 
this  connection,  a  small  spark  gap  locat- 
ed beside  the  camera  lens  is  initiated  by 
an  induction  coil  during  the  film  run  to 
o\erexpose  one  or  two  frames.  Immedi- 
ately below  are  the  timing  pulses,  all 
initiated  by  the  mechanical  timer,  and 
each  unit  division  representing  1  lOOth 
second.  Every  1  10th  second,  and  then 
again  every  second,  stronger  pulses  pro- 
duce the  elevated  timing  pips.  Arc  cur- 
rent and  arc  voltage  waveforms  of  a 
regulated  operation  appear  in  the  center 
of  the  photograph.  In  this  case,  arc 
voltage  shows  a  \ariation  between  24 
and  .^0  volts  operating  range,  and  a  cur- 
rent \ariation  of  as  much  as  18  amperes. 
Adjustment  of  the  electronic  regulator 
was  proved  to  be  out  of  alignment.  The 
light  diagonal  line  cutting  through  the 
\oltage  waveform  is  the  rod  travel  trace 
which  by  careful  observation  can  be  seen 
to  change  slope  several  cycles  beyond 
abrupt  voltage  variations.  At  the  bot- 
tom of  the  oscillogram  is  the  6U  cycle 
line  timing  trace. 

The  second  oscillogram  illustrates  an 
arc  which  opened  and  was  restruck  dur- 
ing the  test.  Current  variation  over  a 
60  ampere  range,  and  voltage  variation 


over  a  20  volt  range  is  shown  here,  and 
is  the  result  of  presetting  the  rod  feed 
at  constant  speed  and  letting  it  run 
through  unregulated. 

The  last  oscillogram  indicates  what 
can  be  done  with  a  well-built,  correctlv 
adjusted  feed.  Here,  in  an  amplified 
section,    are     the    current    and    voltage 


This  is  the  third  and  last  artielc 
01  the  series  on  the  research  pro- 
i^ram  of  the  electrical  engineering 
department.  In  (his  article  are  pre- 
sented some  of  the  problems  of 
the  arc  welding  project  and  the 
fundamental  investigations  into 
the  photo-electric  phenomenon. 


waves — the  voltage   remains  within  one 
volt  of  the  operating  value. 

Although  several  other  research  groups 
are  of  ciurent  interest  in  the  Electrical 
Engineering  department,  there  is  only 
such  space  and  time  available  this  year 
to  review  one  more  project  in  this  brief 
series  of  articles. 

Photo-electric  Inquiries 

Dr.  F.  D.  Bennett  and  Mr.  William 
Fry  and  eight  assistants  have  umler  wav 
a  set  of  experiments  to  develop  a  rapid- 
acting,  infra-red  detector  of  photo-ca- 
thod  type  sensitive  ot  radiation  in  the 
spectrum  band  between  2  and  5  microns 
wavelength.  Since  Syracuse  university 
personnel  are  studying  the  problem  from 
the  electron  diffraction  point  of  attack, 
two  other  possibilities  were  found  worth 
investigation  by  our  group,  and  are 
classed  under  the  headings:  (  1)  An  11- 
trasonic  Infra-Red  Detector,  and  (2)  .A 
Hydrogen-Palladium   System. 

A  substantial  amount  of  fundamental 
research  into  the  molecular  nature  of 
surfaces  exhibiting  the  photoelectric  ef- 
fect is  being  conducted.  Research  delv- 
ing into  selective  absorption  of  acoustical 
energy  of  supersonic  frequencies  by  cer- 
tain gasses  which,  when  exposed  to  infra- 
red   radiation,    change   their   absorption 
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Oscillograms  for  different 
welding    conditions. 

characteristics  is  likewise  being  pursued. 
An  electron  diffraction  camera  to  make 
the  study  of  surfaces  more  thorough  will 
soon  supplement  equipment  already  in 
use.  Study  of  quantum  processes  involv- 
ing radiation  and  supersoiucally  excited 
gasses  may  ultimately  lead  into  the  study 
of  photoelectric  processes  in  solids. 

An  Ultrasonic  Infra-Red  Detector 

In    I'^iO,   E.   (i.   Richardson    reported 
fiom  England  some  experiments  indicat- 
( Continued  on   Page  24) 


Fig. 


3.    Close-up  view  of  the  welding   cage   with 
the  front  shield    removed 


Fig.  4.  The  thyratron  control  circuit  and 
the  oscilloscope 
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The  .>4th  :miiu;il  inntCrciKi.-  cin  hiiili- 
way  cngiiu'criiifi  bcfiaii  Tui'silaN ,  I'cb- 
iiiary  25th,  at  the  University  of  iniiioi>, 
under  the  direction  of  the  department  ot 
eivil  euf^ineerini:. 

"The  problems  of  1047  are  nunuTDUs: 
there  is  a  demand  for  better  facilities  in 
urban  centers  and  an  insistent  deniand 
from  the  rural  areas  for  better  secondary 
roads  and  more  of  them.  The  backlog 
of  work  accumulated  durinfi  the  war  is 
tremendous.  The  problem  is  how  to  i;et 
hijihway  work  under  way  aj;;ain  aiul  in- 
crease highway  facilities  to  meet  needeil 
requirements." 

Mr.  Wesley  W.  Polk,  chief  highwax 
engineer,  Illinois  division  of  highways, 
the  first  speaker  on  the  Tuesday  agenda, 
began  his  address  with  the  above  re- 
marks. 

"Funds  are  available  to  accomplish  a 
sizeable  program,"  he  continued,  "but 
progress  has  been  limited  because  of  a 
rising  price  market,  scarcity  of  materials, 
uncertainties  in  the  contracting  field,  car 
shortages  for  railroad  transportation, 
scarcity  of  contractors  to  handle  large 
programs,  shortage  of  technical  help,  and 
difficulty  in  obtaining  right  of  way. 

"In  addition  to  scarcities  and  higher 
prices  of  materials,  the  contractor  faces 
other  uncertainties.  Labor  rates  are  still 
high  and  show  little  sign  of  decreasing, 
and  replacement  parts  are  difficult  to 
obtain.  Because  of  these  conditions  the 
contractor  figures  on  rising  prices  and 
tends  to  include  larger  margins  of  profit 
which  result  in  an  increased  cost  per 
project. 

"There  is  a  gra\e  shortage  in  techni- 
cal help  to  perform  the  necessary  design 
work  and  engineering  supervision  during 
construction.  The  division  of  highways 
alone  could  use  about  1 ,200  engineers  at 
this  time  if  they  were  available." 

Mr.  Polk,  in  concluding  his  speech, 
reminded  the  audience  that  the  public 
official  must  decide  whether  the  price  for 
a  project  is  in  keeping  with  the  value 
received.  "The  best  sohition,"  he  de- 
clared, "is  to  make  a  caref\d  analysis  of 
bids  received,  compare  the  bids  with  lie- 
tailed  estimates  reflecting  the  present 
market  prices  and  conditions,  and  then 
weigh  the  public  need  for  the  work 
against  the  price  that  ni\ist  be  paid.  ' 
Design  of  Airports 

Airports  were  briefly  discussed  b\  Dr. 
Leslie  A.  Bryan,  director  of  the  Institute 
of  Aeronautics  at  the  L'ni\ersit\  of  Illi- 
nois.     He  said   that    the   United   States 
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After  an  interim  ol'  three  years, 
the  .•{4th  annual  conference  on 
Hifihway  Engineering  was  held  at 
the  I'niversity  of  Illinois  under  the 
direction  of  the  department  of 
civil  engineering. 

The  numerous  problems  of  1947 
were  presented  at  the  conference 
by  members  of  the  various  high- 
way agencies  in  Illinois. 

It  is  the  hope  of  the  author  that 
this  article  will  clarify  the  reasons 
for  existant  inadequacies  in  our 
present   highways. 


requiies  three  separate  t\pes  ot  airports, 
the  design  of  which  will  be  a  challenge 
to  the  highest  engineering  skill  we  have, 
as  the  continuous  development  of  air 
transportation  offers  little  precedent  for 
airport  design. 

Airports  needed  are:  15  or  20  Inter- 
national airports  at  places  like  Chicago. 
New  York,  Washington,  and  other  large 
cities;  about  300  continental  airports  for 
intra-territorial  traffic;  and  approximate- 
ly 6,000  community  airports  for  local 
and  regional  service. 

Engineers,  especially  civil  engineers, 
have  a  tremendous  job  on  their  hands  as 
is  evident  from  Dr.  Bryan's  remarks. 
He  urged  that  engineers  not  only  should 
build  the  airports,  but  should  actively 
assume  a  position  of  leadership  in  the 
development  of  air  transportation,  and 
that  every  possible  effort  should  be  ex- 
tended to  make  oiu-  fellow  citizens  con- 
scious that  the  airplane  is  an  instrument 
for  the  de\eIopment  of  "One  World." 
Dr.  Bryan  declared  that  "Every  last 
man,  woman,  and  child  has  a  paramoimt 
duty  to  rise  to  the  challenge  of  fitting 
himself  for  intelligent  world  citizen- 
ship," and  that,  "The  word  'foreigner,' 
in  its  present  connotation,  must  be  elim- 
inated from  the  vocabular\  of  the 
world." 

SupfrhifiliZiUix  Research 

Professor  James  J.  Doland,  depart- 
ment of  civil  engineering  at  the  I'niver- 
sity of  Illinois,  concluded  the  Tuesda\ 
session  of  the  Highwa\-  Conference  with 
a  description  of  research  undertaken  b\ 
the  I'niversity.  Funds  amounting  to 
525,000  per  year  for  the  special  research 
in  drainage  of  superhighways  have  been 
allocated  through  the  Illinois  division  of 
highways  to  the  ci\il  engineering  depart- 
ment which  will  conduct  all  research. 

The  work  will  continue  at  least  until 


June  .-in,  l''4S,  -.[uA  nia\  continue  indefi- 
iurely.  Results  ot  the  project  will  be 
used  by  the  state  and  federal  govern- 
ments, and  one  of  the  first  applications 
of  any  changes  in  highway  drainage  will 
be  made  on  the  proposed  300  foot  wide 
Congress  street  superhighway  in  Chicago. 

Major  highway  research  was  started 
at  the  I  luversity  in  September,  193f); 
the  results  of  those  experiments  have 
been  reviewed  in  16  progress  reports  and 
published  in  10  Bulletins  of  the  Engi- 
neering Experiment  Station,  hnestiga- 
tions  ha\c  included  the  following:  Rect- 
angular Slabs  Continuous  over  Flexible 
Supports;  Slabs  Continuous  over  Flexi- 
ble Beams;  Slabs  Subjected  to  Concen- 
trated Loads;  Moment  in  Simple  Span 
Bridge  Slabs  with  Stiffeners;  Analysis  of 
Skew  Slabs;  Moment  in  I-Beam 
Bridges;  and  shear  connectors  in  com- 
posite T-beams. 

Future  research  will  soon  start  on 
foundations  for  retaining  walls  and  cul- 
verts, and  the  thrust  effect  of  different 
soils  on  retaining  walls. 

A  ir-Entraiucd   ('oiicrete 

Air-Entraining  Cement  was  the  sub- 
ject of  Mr.  F.  H.  Blandin,  assistant  en- 
gineer, bureau  of  materials,  Illinois  di- 
vision of  highways,  as  the  Wednesday 
morning  session  began. 

Beneficial  effects  to  be  expected  with 
the  use  of  Air-Entrained  Concrete  are, 
"A  cohesiveness  of  freshly  mixed  con- 
crete, preventing  segregation  during 
handling  and  placing,"  and  a  "Much 
higher  degree  of  resistance  against  causes 
of  disintegration."  Mr.  Blandin  further 
stated,  "The  increased  air  content  in 
some  respects  acts  as  additional  fines  in 
the  mixture,  making  it  possible,  in  most 
cases,  to  reduce  the  amounts  of  sand  and 
mixing  water  to  the  degree  to  which  the 
entrained  air  bulks  the  mixtin'e."  This 
amounts  to  an  approximate  reduction  of 
1 5  pounds  of  sand  and  one  quart  of 
water  per  bag  of  cement. 

Workability  of  air-entrained  concrete 
is  somewhat  different  than  that  of  stand- 
ard Portland  cement  and  at  first  caused 
difficulty  to  contractors,  but  at  present, 
contractors  prefer  air-entrained  concrete 
as  is  evidenced  from  their  permission  to 
use  it  even  though  it  is  not  required. 

Mr.  Blandin  said,  "Experience  has 
shown  that  a  loss  in  flextural  strength 
from  5';  to  109f  ma\'  be  expected  by 
reason  of  the  air  entrainment,  though 
direct  comparisons,  where  all   materials 

THE  TECHNOGRAPH 


and  conditions  aie  the  same,  lia\f  seldom 
been    obtained." 

All  municipalities  with  pa\  in^'  projects 
under  the  supervision  of  the  department 
are  required  to  use  air-entrained  con- 
crete. So  far  the  use  of  air  entraining; 
admixtures  has  been  experimental  as  the 
field  control  of  the  air  content  is  difficult. 

In  1046  the  department  built  an  air 
determinator,  substantially  in  accordance 
with  plans  obtained  from  the  Miiincfota 
hi^liwa\    department. 

The  air  determinator  consists  of  a 
container,  a  co\er  with  a  built  in  stand 
pipe,  a  calibrated  scale  attached  to  a 
water  tube,  and  a  valve  to  admit  air 
pressure.  The  sample  is  put  in  the  con- 
tainer, the  cover  held  in  place  by  "C" 
clam|is,  and  the  stand  pipe  filled  with 
water  until  the  scale  reads  zcio.  Com- 
pressed air  is  then  applied  to  the  column 
of  water  in  the  stand  pipe  by  means  of 
a  bicycle  pump.  The  pressure  is  built 
up  to  15  p.s.i.  gage  and  held  constant. 
The  air  in  the  concrete  is  compressed  and 
the  water  level  in  the  tube  drops,  indi- 
cating, directly  on  the  scale,  the  per  cent 
of  total  air  entraineil   in  the  concrete. 

Design  of  Champaign's  Streets 

John  Kearns,  city  and  traffic  engineer 
of  Champaign,  Illinois,  spoke  on  the 
"Design  of  City  Streets  and  the  Motor 
Fuel  Tax." 

"Champaign,  like  a  good  many  other 
communities,  must  operate  on  a  very  lim- 
ited budget,  probably  more  limited  in 
our  street  department  than  in  any  other. 
This  means  that  we  are  imable  to  do 
any  but  the  essential  street  maintenance 
work  and  for  that  reason,  as  much  as 
an\-  other,  we  construct  only  the  higher 
types  of  pavements.  We  have  been  able 
to  pave  streets  at  a  rate  that  more  than 
equals  the  rate  at  which  new  streets  have 
been  added  within  our  corporate  limits. 
This  serves  the  double  purpose  of  giving 
good  improvements  when  needed,  and 
relieving  the  burden  on  the  street  depart- 
ment by  eliminating  most  of  the  main- 
tenance required." 

"The  city  generally  constructs  con- 
crete pavements  on  those  streets  which 
do  not  have  any  permanent  surface  and 
sahages  worn  concrete  and  asphalt  sur- 
faces by  an  application  of  a  plant  mixed 
asphaltic  concrete  surface. 

"As  to  the  method  of  financing  our 
improvements,"  Mr.  Kearns  explained, 
"This  is  a  local  improvement  town.  H\ 
that,  I  mean  that  most  of  the  projects 
are  built  under  the  local  im|irovement 
act  with  the  improvement  being  paid  foi- 
by  assessment  of  the  benefitted  property. 
The  city  contributed  to  the  cost  of  the 
improvement  by  using  a  portion  of  the 
Motor  Tax  allotments  in  the  guise  of 
public  benefits  on  streets  which  are,  or 
may  be,  classified  as  arterial,  subject  to 
the  a|ipro\al  of  the  division  of  high- 
wa\s.   In  the  e\ent  that  the  streets  will 
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the  percentage  of  air  entrained  in  concrete 


not  qualify  as  arterial,  the  city  levies  a 
Public  Benefit  Tax  for  its  contribiition. 
The  city's  contribution  runs  from  20% 
upwards,  depending  on  the  type  of  street 
involved  and  the  width  deemed  necessary 
to  carry  this  expected  traffic." 

Champaign's  residential  streets,  with 
a  width  of  2S  ft.,  have  proved  satisfac- 
tory as  they  allow  two  moving  vehicles 
to  pass  a  parked  car,  or  one  vehicle  to 
pass  two  parked  cars  without  undue 
crowding. 

In  heavier  traveleil  residential  areas  a 
37  ft.  pavement  is  being  used  where  scjhd 
parking  on  both  sides  is  not  expected. 
Streets  located  on  the  fringe  of  the  busi- 
ness district,  where  solid  parking  occurs, 
are  made  40  ft.  wide  to  allow  extra  room 
for  vehicles  pulling  out  of  parking  spaces 
and  for  those  drivers  who  habitually  get 
out  on  the  street  side  of  their  car.  The 
streets  are  made  44  ft.  wide  where  a 
large  turn  o\er  of  p.arked  cars,  and  a 
large  \olume  fif  two  wa\  traffic  is  ex- 
pected. 

Mr.  Keains  concluded,  "While  with 
liresent  traffic  we  need  greater  pavement 
widths,  we  also  need  a  greater  sidewalk 
width,  and  one  cannot  be  improved  ex- 
cept at  the  expense  of  the  other.  To  put 
it  as  a  statement  of  policy,  in  our  busi- 
ness districts  we  make  pavements  as  wide 
as  the  right  of  way  will  permit." 

Pnipiiscd   l.dcal  I  in  pini'cniciit   .Id 

Heading  the  Wednesda\'  atttuixjon 
group  of  speakers  was  Frank  M.  Phtei, 
legislati\e  council,  Illinois  Muni^'ipal 
League,  who  gave  a  description  of  the 
proposed    iww  Local   Improvement  .Act. 

The  old  act  has  been  subject  to  so 
man\     legal    debates    that    "e\ery    para- 


graph of  the  act  had  received  Supreme 
Court  interpretation."  The  consensus 
of  many  of  those  interested  in  the  act 
was  that  it  would  be  better  to  enact  an 
entirely  new  statute. 

Anv  new  act  should   pro\ide  the   fol- 
lowing features: 

( 1  )      It  should  be  easier  to  use  and  un- 
derstand ;  it  should  present  less  op- 
portunity for  technical  legal  objec- 
tions;    it    should     be     one    which 
would  reqvu're  less  time  in  bringing 
the    impro\ement    to    completion, 
and  it  should   be  less  expensi\e  to 
the  municipality. 
(2)      The  act  should  pio\ide  safegLiards 
as  to  the  value  of  the  property'  im- 
proved  so   that   foieclosure  of   the 
land   will   not   be  made   necessary, 
or,  if  necessary,  will  result  in  piu'- 
chasers. 
( .I  )      It  should  provide  a  method  where- 
by bondholders  can  enforce  sale  of 
the    property   when    and    if    bonds 
become  delinquent. 
(  )ne  feature  of  the  new  act  would  re- 
quire the  contr.utor  to  maintain  the  im- 
provement for  a  iKuiod  of  one  \ear  lifter 
its  impro\ement. 

Another  feature  en.ibles  the  former 
owner  of  foreclosed  piopertv  to  redeem 
it  at  ain-  time  within  two  years  after  sale 
by  pa\ing  the  sale  price,  at  which  it  was 
sold,  plus  all  accrued  assessments  which 
have  become  due  since  time  of  sale. 
Conk  County  Superliighways 
The  de\elopment  of  superhighwa\s  in 
Cook  county  was  described  by  James  F. 
Kelly,  assistant  chief  engineer.  Cook 
county  highwa\'  department. 

The  highway  system  in   Cook  county 
(Continued  on   Page  30) 
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COSTA  RICA 

In  the  ini.l.llc  ut  (.'ciitral  Anicru,;!,  be- 
tween I'aiiMina  ami  Xicarajiua,  lies  Costa 
Is  lea.  ciiie  of  the  smallest  aumtrics  in 
the  worl.l.  There  are  7()(),{)(K)  inhabi- 
tants, mostly  of  Spanish  ancestry,  al- 
though reprcsentati\es  ot  all  races  aie 
tovmd  there.  As  in  most  Latin-Ameri- 
can countries.  Sii.uu'sh  is  the  national 
lanfiuage. 

Costa  Rican  econonn  is  based  prima- 
rialy  upon  its  asiricultuie,  the  main  prod- 
ucts beinjr  coffee  and  bananas.  Most  of 
the  hif^hlands  of  the  countr\  are  coffee 
farms,  and  bananas  are  f;rown  in  the 
lowlands  in  the  \  icinit\  of  both  oceans. 
The  principal  cities,  which  are  located 
in  the  central  plateau  at  about  1,000  feet 
abo\e  sea  level,  are  connected  together 
by  a  network  of  highways,  some  of  which 
are  good,  all-weather,  concrete  svnface. 
An  appreciable  mileage  of  railroad  track 
is  in  operation,  part  of  which  is  found  in 
the  150  mile  coast-to-coast  railroad  that 
extends  from  Puntarenas,  on  the  Pacific 
coast,  to  Limon,  on  the  Atlantic  sea- 
board. The  most  recent  addition  to  the 
railroad  has  been  in  the  southeast  section 
of  the  country  where  new  hanan.i  plan- 
tations are  being  developed. 

The  Pan-American  highway  in  Costa 
Rica,  one  of  the  links  connecting  New 
York  to  Buenos  Aires  by  highway,  was 
started  several  years  ago.  Some  of  the 
specific  advantages  of  this  highway  for 
Costa  Rica  are  that  it  will  increase  com- 
mercial relations  between  Costa  Rica, 
Nicaragua,  and  Panama;  it  will  open  El 
(ieneral  valle>-  for  development  anil  per- 
mit its  exploitation  ;  and  facilitate  the 
transportation  of  its  products  to  lucra- 
tive markets. 

This  ,384  mile  route  from  Panam.i  to 
Nicaragua  over  the  mountainous  ami 
jungle  territory  of  Costa  Rica  has  pre- 
sented some  engineering  problems  ne\er 
before  encountereil.  In  the  northern 
section,  the  road  had  to  drop  4,000  ft. 
in  20  miles  to  meet  the  existing  roads  in 
southern  Nicaragua.  The  southern  route 
was  to  go  over  the  almost  impassable 
mountains  of  Talamanca  and  through 
Kl  (ieneral  valley.  It  took  ten  years  for 
the  engineers  hired  by  the  I,'.  S.  Public 
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Roads  Administration  to  est.ahlish  .i  path 
o\er   these  moLuitains. 

The  toughest  engineering  iMijhleiiis 
were  encountered  in  building  the  load 
o\er  tliese  mountains.  The  amount  of 
earthwork  required  was  tremendous.  In 
one  70  mile  stretch  approximately  250,- 
OIMI   eu.    \'ds.    per   mile   were   excavated. 


Concluding  the  series  on  tlie  en- 
gineering students  from  around 
tlie  world,  tlie  Technograph  pre- 
sents the  fourth  article  in  which 
is  featured  the  stories  of  Enrique 
Cabezas,  Enrique  Maroto  and  Al- 
voro  Martinez  of  Costa  Rica,  and 
Henri  Wechsler  of  France. 


nuich  of  the  excavation  being  rock.  I  he 
deep  cuts  and  high  embankments  pro- 
duced high  pressiues  which  tended  to 
cause  landslides  after  the  frequent  trop- 
ical rains.  The  frequency  of  these  rains 
was  very  discouraging  for  outdoor  con- 
struction. For  example,  in  1943  there 
were  only  28  days  when  it  did  not  rain. 
High  elevations  also  put  the  highway 
engineers  at  a  disadvantage.  The  effi- 
ciency of  both  the  men  and  equipment 
were  greatly  reduced  at  altitudes  of 
10,000   ft.    as   compared    to    that   of   sea 


level.  As  ,in  evamplc,  a  tractor  that 
vMiuld  li.inillc  IS  or  _'ll  tons  load  at  sea 
level  iduld  handle  (Jidy  0  or  8  tons  at 
lO.nilll  teet.  The  same  difficulty  was 
eiicounteied  with  all  (lower  eipupment 
such  as  air  compressors,  and  mechanical 
excavators.  The  work  of  the  men  was 
reduced  by  even  greater  proportions. 

Work  on  the  Costa  Rican  link  of  the 
Pan-American  highway  began  around 
the  capital  city,  San  Jose,  where  the  con- 
centration of  population  is  the  greatest. 
Pv'  the  end  of  194.^,  61  miles  of  existing 
roads  had  been  conditioned  for  modern 
highway  traffic  and  .■'(I  miles  of  road 
south  of  Cartago  were  ic.idy  for  year 
"round  Lise. 

At  present,  three  students  from  Costa 
Rica  are  studving  engineering  at  the 
University  of  Illinois:  Knriq\ie  Maroto, 
Alvaro  Martinez,  and  Enrique  C.'ibe/.as. 
Before  coming  here,  all  thiec  men  had 
their  preparatory  education  in  Costa 
Rica.  This  consisted  of  the  usual  six 
years  of  elementary  schooling  and  five 
vears  of  secondary  education. 

Enrique  Maroto  started  his  college 
career  as  a  freshman  at  the  L  niversity 
ot  Texas.  His  sophomore  year  was  spent 
at  Iowa  State,  and  then  he  transferred 
here  with  hopes  of  completing  his  educa- 
tion b\'  next  February.  Before  coming 
to  the  United  States,  he  worked  for  two 
years  with  the  Murray  Engineering 
company  of  Costa  Rica  and  acquired 
considerable  knowledge  and  experience 
on  residential  dwelling  construction. 

After  two  years  at  the  University  of 
Costa  Rica,  Alvaro  Martinez  came  to 
the  United  States  in  March,  1945.  His 
choice  of  the  U.  of  I.  was  influenced  by 
his  desire  to  go  north  and  also  by  the 
advice  of  acquaintances  and  professors. 
He  is  now  taking  the  general  option  in 
civil  engineering  although  his  interests 
lie  in  the  structural  field.  Before  re- 
turning to  Costa  Rica,  Alvaro  wants  to 
(Continued  on  Page  34) 
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DAVID  C.  PRINCE  '12,  M.S.  'Lx 
vice  president  of  (leneral  Klecitic's  (Gen- 
eral Engineering  and  Consulting  labor- 
atory, received  the  1945  Lamme  Medal 
this  summer  for  his  "distinguished  work 
in  the  development  of  high-voltage 
switching  equipment  and  electronic  con- 
verters." Presentation  of  the  award, 
given  annually  for  high  achievements 
in  the  development  of  electric  apparatus 
or  machinery,  was  made  at  the  conven- 
tion of  the  American  Institute  of  Elec- 
trical Engineers  in  Detroit. 

Also  selected  as  one  of  the  "Modern 
Pioneers  of  Industry  '  by  the  National 
Association  of  Manufacturers,  Prince 
has  been  issued  92  patents.  The  recog- 
nition was  part  of  a  nationwide  obser\- 
ance  of  the  130th  anniversary  of  the 
U.  S.  Patent  system. 

The  G-E  vice  president  joined  the 
company  in  1913  in  the  Test  and  Rail- 
way Motor  department,  leaving  in  1914 
for  a  three-year  assignment  with  the 
Public  Utilities  Commission  of  Illinois. 
In  1919,  after  his  return  from  arnn 
service  as  a  first  lieutenant  of  ordnance, 
he  again  joined  General  Electric  in  its 
Radio  department.  He  was  assigned  to 
the  Research  laboratory  in  1923,  in  1931 
was  made  chief  engineer  of  the  Switch- 
gear  department,  Philadelphia  works. 
Since  then  he  has  been  manager  of  com- 
mercial engineering  in  Schenectady, 
from  1941-45  was  vice  president  of  ap- 
plication  engineering. 

Prince  is  a  past  president  of  the 
A.I.E.E.,  a  fellow,  and  a  member  of 
the  board  of  directors.  He  also  is  a 
member  of  the  American  Society  of 
Mechanical  Engineers,  Institute  of  Aer- 
onautical Sciences,  Society  of  Automo- 
tive Engineers,  and  the  Institute  of 
Radio  Engineers. 

().  F.  HAAS  MS  is  the  new  com- 
mercial vice  president  of  General  Elec- 
tric in  charge  of  the  Atlanta  district 
with  headquarters  in  Philadelphia.  Mr. 
Haas  was  born  in  Panola,  Illinois,  and 
attendeil  El  Paso  high  school  before 
coming  to  Illinois.  He  started  work  with 
General  Electric  in  191S  at  Nela  Park, 
Cle\eland,  as  an  illuminating  engineer 
and  in  the  1(1  years  he  was  there  be- 
came well  known  as  an  authority  on 
I  street  lighting,  airport  lighting,  and 
i  other  outdoor  lighting  applications.  He 
made  important  contributions  on  such 
outstanding  installations  as  State  street, 
Chicago,  and  the  Cleveland  airport.  He 
was  also    responsible  for  the  first  com- 
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prehensi\e  airport  design  for  the  post 
office  department  when  it  inaugamateil 
its  night  airmail  service,  and  for  this 
work  received  a  citation  from  the  de- 
partment. 

The  war  liepartment  has  announced 
the  awanl  of  the  Army  Certificate  of 
Appreciation  to  WALTER  EVANS 
'21,  vice  president  in  charge  of  all  radio 
activities  for  Westinghouse  Electric  cor- 
poration, for  "his  contribution  to  the 
signal   corps  in  connection    with   the  de- 


Making  its  debut  in  the  .Vpril 
issue  of  tlie  Teehnograph,  tlie  de- 
partment, mini  in  Action,  reap- 
pears in  this  issue  througli  tlie 
cooperation  and  assistance  of  Jim 
Colvin,  editor  of  the  Alumni  News, 
and  the  departmental  offices  of 
the  College  of  Engineering. 

mini  in  Action  is  devoted  to 
presenting  the  stories  of  the  vari- 
ous engineering  alumni.  In  con- 
nection with  its  policy  of  serving 
the  majority  of  its  readers  the 
Teehnograph  has  started  this  d^■ 
partment  in  anticipation  that  its 
readers  will  be  interested  in  the 
activities  of  not  only  the  more 
prominent  alumni,  but  also  the 
recent  graduates. 


development  and  production  of  radio 
and  radar  equipment  during  World 
War  II."  L  ruler  Evans'  direction,  more 
than  $4()(),0()0,0()0  worth  of  wartime 
electronics  equipment  was  produced  by 
Westinghouse  in  filling  army  and  navy 
contracts  for  40  major  products.  They 
include  such  radio  and  radar  equipment 
as  long-range  land-based  aircraft  warn- 
ing radar  mobile  anti-aircraft  and  fire 
control  radar  units,  electronic  proximity 
fuses,  airborne  search  radar,  long-range 
marine  search  units,  and  still  secret  x-ray 
equipment  for  the  atomic  bomb  project. 

In  addition  to  supervising  the  activi- 
ties of  the  Industrial  Electronics  and 
\-ray  divisions  at  Haltimore  and  the 
Home  Radio  division  at  Sunbury,  Pa., 
Evans  is  vice  president  and  general  man- 
ager of  Westinghouse  Radio  Stations, 
Inc.,  sudsidiary  of  the  parent  company. 

Horn  in  Columbus,  Ohio,  on  August 
27.  1898,  he  studied  electrical  engi- 
neering at  the  I',  of  I.  and  joined  West- 
inghouse in  1921  as  a  radio  operator  at 
the  then-new  KYW  in  Chicago.  He 
became  successively  chief  engineer  and 
general    manager,     and     in     1932    was 


placed  in  complete  charge  of  all  West- 
inghouse broadcasting  stations.  His  du- 
ties were  expanded  in  1933  to  include 
all  radio  activities  of  the  company,  man- 
ufacturing as  well  as  broadcasting.  He 
was  elected  a  vice  president  of  the  par- 
ent corporation  in   1942. 

CARTER  JENKINS  '21,  M.S.  '26, 
has  become  a  partner  in  the  firm  of 
Jenkins,  Merchant  and  Nankivil,  con- 
sulting engineers,  which  recently  opened 
an  ofiice  in  Springfield.  The  new  firm 
will  handle  general  engineering,  munici- 
pal improvements,  airports,  recreational 
and  water  structures,  and  will  work  as 
representatives  before  state  and  federal 
construction  agencies. 

Mr.  Jenkins  recently  resigned  as  di- 
rector of  the  ofifice  of  price  adnu'nistra- 
tion  in  Illinois.  Before  accepting  this 
position,  he  had  been  chief  engineer  of 
the  division  of  waterways  in  the  state 
department  of  public  works  and  build- 
ings for  five  years.  Many  of  the  high- 
ways and  bridges  in  and  near  Chicago 
are  Mr.  Jenkins'  work,  dating  to  his 
service  as  engineer  with  the  division  of 
highways.  With  the  firm  of  Allen  and 
Jenkins  he  had  charge  of  planning  and 
construction.  In  that  job  he  rebuilt  the 
famous  Arlington    Park   race  track. 

Joining  the  army  in  1917,  Mr.  Jen- 
kins was  assigned  to  the  78th  division, 
as  the  youngest  captain  in  the  outfit. 
His  varied  career  has  also  included 
teaching  —  both  in  his  home  state,  Ar- 
kansas, where  he  coached  football,  bas- 
ketball, and  track  teams;  and  at  the 
University,  while  doing  graduate  work, 
as  an  instructor  in  military  science.  He 
has  long  been  a  member  of  the  Ameri- 
can Society  of  Civil  Engineers,  the 
W^estern  Society  of  Engineers,  and  the 
Illinois  Society  of  Engineers. 

FRANCIS  .M.  RICH  '25  brought 
with  him  a  background  of  20  years' 
experience  in  the  iron  and  steel  indus- 
try in  the  United  States  and  Canada 
when  he  assumed  his  new  duties  on  .May 
1  as  the  vice  president  in  charge  of  op- 
erations at  the  Kaiser  steel  plant  in 
Fontana,  California.  His  outstanding 
work  in  the  field  was  recognized  in 
1935  when  he  received  the  J.  E.  John- 
son, Jr.,  award  from  the  American 
Societ)-  of  Mining  and  Metallurgical 
Engineers  for  his  efforts  in  blast  fur- 
nace development  and  improved  produc- 
tion methods. 

Horn  and  raised  in  C'hicago,  .Mr. 
Rich  started  his  career  at  the  south 
works  of  the  Illinois  Steel  company 
( now  the  Carnegie-Illinois  Steel  cor- 
poration) after  he  received  his  degree 
in  mechanical  engineering.  He  was  a 
member  of  Heta  Theta  Pi  and  Theta 
Tau  fraternities.  From  the  Illinois  Steel 
company,  where  he  learned  the  trade 
as  a  stove  tender  and  blower.  Mr.  Rich 
(Continued  on  Page  38) 
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\n    TAIJ  SKjMA 

A  sniokt-r  liehl  In  the  \'.  .M.  C.  A.  <in 
April  7,  l'-)47,  iMiablfil  the  im-nibcrs 
aiul  pli'iifies  ot  I'i  Tau  Sigma  to  get 
together  ami  beeonie  acquainted  with 
each  other.  Professor  H.  A.  Sinenson 
ot  the  University  of  I'cnii- 
sylvanla  was  a  guest  at  the 
,  ,^,  meeting. 

Mfl^^  W.   N'.   Kspy,  professor  of 

^9^     mechanical  engineering,  gave 
an    interesting    talk     on    the 
history    of    the    national    or- 
gani/.ation  of   PI  Tau  Sigma 
iescribeii    the   foLinding  of   the 
Alpha  Illinois  chapter. 

Members  of  the  mechanical  engineer- 
ing department  who  were  named  hon- 
orary members  of  the  society  are :  Selchi 
Kon/o,  professor  in  special  research ; 
Ross  j.  Martin,  assistant  professor  in 
heating,  ventilating,  and  air  condition- 
ing; Francis  Se\farth,  assistant  profes- 
sor In  mechanical  design ;  Lawrence  E. 
Doyle,  assistant  professor  in  the  machine 
tooi  laboratory;  and  Eugene  F.  He- 
brank,  assistant  professor  in  mechanical 
engineering  laboratory  courses. 

Upon  completion  of  their  pledge 
duties,  the  following  students  will  be 
initiated:  Bryce  E.  Alberty,  Alan  As- 
trove,  Romolo  B.  Bertino,  William  C. 
Bledsoe,  Earl  Boling,  John  H.  Bolt, 
Robert  Brown,  David  Cohen,  Donald 
S.  Croxton,  Henry  DeVoss,  Arthur  N. 
Fleming,  Jerome  L.  Fox,  Gerald  Cier- 
aldson  Jr."  William  A.  Greene,  Andrew 
J.  Gustavson,  James  L.  Harp,  Richard 
H.  lohnson,  Harold  R.  Koenig,  John 
H.  "Marsh,  Robert  H.  Maximoff,  Jo- 
seph L.  Ma/.er,  Charles  K.  McCabe, 
Charles  K.  Miles,  Byron  M.  Robinson, 
Martin  C.  Sabath,  Robert  M.  Sanford, 
Dale  C.  Smith,  and  Charles  Wail. 

M.I.S. 

Members  and  guests  were  present  at 
the  anmial  \U  1.  S.  picnic  iield  on 
May  .?. 

()n  May  12,  .M.  1.  S.  members,  along 
with  the  A.  I.  M.  E.,  visited  the  Cater- 
pillar Tractor  company  and  the  Key- 
stone Wire  Products  company,  of  Pe- 
oria. In  the  evening  the\  attended  ,111 
A.   I.  M.  E.  meeting. 

Dr.  Clyde  Williams,  national  presi- 
dent of  A.  L  M.  E.  and  director  of 
Battelle  Memorial  Institute,  Columbus, 
Ohio,  was  the  featured  speaker  at  the 
Mav  1   meeting  of  the  M.  I.  S.  Present 
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at    the    meeting    were    seveial    nicinbeis 
(if  the  Chicago  section  of  A.  I.  M.  1.. 

.At  the  meeting,  a  Rockwell  Kent 
painting,  symbolic  of  coal  mining,  was 
presented  to  the  University  in  behalf 
of  the  Bituminous  Coal  Institute  by 
Mr.  (ieorge  C.inipbell,  president  of  the 
Illinois   Coal    Operations   Association. 

CHI  EPSILON 

The  University  chapter  of  Chi  Epsi- 
lon  held  their  initiation  proceedings  at 
a  banquet  in  the  Y.  M.  C.  A.  on  April 
3,  1947,  Jamison  Vawter,  professor  of 
civil  engineering  was  a  guest 
speaker  and  gave  an  address 
entitled,  "Civil  Engineering 
Yesterday." 

James  M.  Perry  acted  as 
toastmaster  for  the  banquet 
and  Harold  (j.  Luther  offi- 
cially welcomed  the  new 
members.  The  response  to 
the  welcome  was  made  by 
Dobbin. 

Those  initiated  at  the  meeting  were: 
William  B.  Allensworth,  Raymond  E. 
Clancy,  Ralph  W.  Crain,  Ward  M. 
Dobbin,  Renan  (i.  Dominguez,  Walter 
W.  Griffhorn,  Nils  Kluksdal,  Kernilt 
L.  Knetsch,  Kenneth  F.  McCiann,  Ed- 
win H.  Miles,  William  R.  Miller,  Carl 
Rebok,  Robert  H.  Welter,  Wayne  W. 
Welge,  Rav  A.  Wente,  and  Robert  S. 
Wright. 

A.S.C.E. 

Mr.  George  S.  Salter,  Midwest  rep- 
resentative of  the  A.  S.  C.  E.,  was  the 
guest  speaker  at  the  April  2i  meeting 
of  the  student  chapter.  He  discussed  the 
activities  of  the  parent  society  and  their 
relation  to  the  university  both  before 
:uid  after  graduation. 

Norman  Gourlie  was  selected  to  act 
as  chairman  for  the  annual  spring  pic- 
nic which  was  revived  by  the  civil  en- 
gineers this  year.  It  was  held  on  May 
1(1  at  Hessel  park.  The  picnic  included 
dancing,  Softball,  and  various  other  ac- 
tnities.  In  addition  to  the  lunch,  and 
all  C.  E.'s  present  h.ul  a  wonderful 
time. 

On  \Lay  14,  the  student  ch.iiHer  ami 
central  section  of  the  A.  S.  C.  E.  held 
a  joint  meeting  at  a  dinner  banquet. 
Professor  !VL  O.  Schmidt,  program 
chairman  of  the  central  section,  assisted 
by  Miss  Barbara  Schmidt,  made  ar- 
rangements for  the  dinner  and  program. 


I:TA  kappa  TAU 

David  E.  Shefka,  president  of  Eta 
Kapiia  Nu,  presented  to  the  chapter 
meeting  of  April  9,  1947,  two  faculty 
members  who  gave  a  quiz  to  the  initi- 
ates to  test  their  capabilities 
in  the  use  of  their  engineer- 
ing common  sense.  \  hese 
faculty  members  were  A.  R. 
J,  Knight,  professor  of  electri- 

Tf  cal     engineering,     and      M. 

Stanley  Helm,  assistant  iirn- 
fessor  of  electrical  engineering. 

The  new  members  initiated  at  the 
meeting  are:  Edward  C.  Fensholt,  Ber- 
nard L.  Pfefer,  Harry  E.  Elder,  Harry 
R.  Robbins,  Lawrence  G.  Norris, 
Charles  W.  Steele,  Neal  D.  Nelson, 
(korge  R.  Mabrv,  Harold  C.  Held, 
Hansford  W.  Farris,  (herald  S.  Reeder, 
Leo  A.  Grant,  Fred  L.  Zeisler,  Orville 
R.  Pomeroy,  Joseph  Pechloff,  Clarence 
Kanofsk\-,    and    Thomas    R.    O'Meara. 

LA.S. 

Mr.  Franz  R.  Steinbacher,  associate 
professor  of  aeronautical  engineering, 
was  the  guest  speaker  at  the  meeting 
held  on  March  26.  His  topic  was:  "Let 
Us  Consider  the  Non-Technical  Side  of 
Engineering."  Mr.  Steinbacher  brought 
out  the  fact  that  the  success  of  many 
engineers  is  hampered  because  they  spend 
too  much  of  their  time  with  technical 
subjects  and  not  enough  time  with  non- 
technical subjects.  He  emphasized  the 
need  for  non-technical  education  by 
pointing  out  that  the  more  responsibility 
an  engineer  acquires,  the  less  that  he 
works  with  materials  and  the  more  he 
works  with  men. 

After  the  talk,  a  short  business  meet- 
ing was  held,  and  the  following  new 
members  were  added:  William  H.  Bar- 
thel,  John  F.  Bianchetta,  Harry  E. 
Burke,  Charles  R.  Remke,  and  Edwin 
H.  Spuhler. 

At  the  meeting  held  on  April  9,  Mr. 
William  A.  Benser,  head  of  funda- 
mental compressor  research  section  of 
compressor  and  turbine  research  division 
of  the  aircraft  engine  research  labora- 
tory, N.  A.  C.  A.,  Cleveland,  Ohio, 
spoke  on  "The  Purpose  of  The 
N.  A.  C.  A. 

Mr.  Benser  de.scribed  the  duties  and 

purposes  of  the   N.  A.   C.  A.   and   gave 

a  short  history  of  the  organization.   He 

explained  how  the  results  of  the  various 

(Continued  on  Page  i2) 
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Rigid  Inspection 
is  the  rule 

Bell  Telephone  equipment,  being  precision 
apparatus,  must  stand  inspection  during 
eacli  stage  of  its  manufacture.  Materials 
being  used  in  manufacture  .  .  .  parts  in 
process...  partial  assemblies.  ..equipment 
after  it  is  assembled  and  wired  ...  all  must 
be  checked  and  rechecked  to  insure  high 
quality  of  performance. 

The  design  and  maintenance  ot  test 
equipment  for  such  a  wide  variety  ot 
products  calls  for  men  with  technical  train- 
ing and  inventive  resourcefulness. 

This  equipment  must  be  last  and  ac- 
curate in  operation,  and  although  it  may 
be  complex  in  design  and  construction,  it 
must  be  simple  to  operate  by  the  average 
worker.  .And,  to  facilitate  mass  production, 
test  equipment  of  many  different  types 
is  also  required. 

Here  are  just  a  few  interesting  examples 
of  the  many  test  sets  Western  Electric  en- 
gineers have  developeil  to  meet  these  needs. 


What's  wrong  with 
which  wire? 

Formerly,  when  switchboard  cables  failed 
to  pass  inspection,  it  was  often  difficult  to 
determine  which  conductor  was  causing 
the  trouble  and  what  the  exact  nature  of 
the  trouble  was.  Not  any  more.  Now. 
Western  Electric  engineers  have  devel- 
oped a  new  test  set  that  checks  switch 
board  cables  for  the  continuity  of  each 
wire  . . .  that  checks  the  dielectric  strength 
between  each  wire  and  every  other  wire 
and  the  ground  shield.  It  automatically 
tests  a  cable  of  up  to  .^20  conductors  for 
continuity  and  insulation  resistance  in  a 
total  testing  time  of  .i.i  seconds!  If  a  de- 
fect is  present,  the  faulty  conductor  ami 
the  type  of  defect  is  indicated  visually. 


Looking  at  voices 


.•\  new  method  for  testing  the  volume 
efficiency  ot  telephone  receivers  has  been 
introduced  since  the  end  of  the  war.  Now, 
the  output  of  a  O-.'OOO  cycle  per  second, 
slow  sweep  band  frequency  oscillator  is 
applied  to  the  receiver  and  its  output  de- 
picted upon  a  long  persistence  screen  of 
an  oscilloscope.  I  hus.  an  inspector  can 
/(V  the  complete  frequency  response  curve 
of  the  receiver  under  test  and  quickly 
classify  defective  receivers  according  to 
the  nature  of  the  defect. 


Find  the  pinhole! 

In  the  maiuitacture  of  coils  tor  relays, 
ringers,  etc..  Western  Electric  uses  tre- 
mendous amounts  of  enameled  wire.  The 
(|uality  of  this  insulating  enamel  must  be 
of  the  highest.  So  Western  Electric  devel- 
oped a  "pinhole"  test  set  which  relkibly 
detects  the  most  minute  imperfections  in 
the  enamel  coating  as  soon  as  it  comes 
from  the  baking  oven.  This  instrument 
helps  greatly  in  maintaining  quality 
standards  and  in  establishing  satisfactory 
sources  of  supply. 


Is  it  cracked  on 
the  inside? 

In  wartime  especially,  a  large  volume  of 
non-ferrous  rod  stock  was  used.  Testing 
it  for  internal  f  ^ws  became  imperative, 
yet  no  manufacturer  of  such  stock  had 
devised  any  method.  Western  Electric  en- 
gineers came  thiough  with  a  device  to  do 
the  job.  One  that  not  only  located  objec- 
tionable cracks  and  determined  their 
thickness  but  also  served  as  a  precise 
thickness  gauge  for  such  materials  as 
aluminum  condenser  foil  .  .  .  detecting 
dirt'erences  of  a  fraction  of  a  millionth  of 
an  inch  in  foil  nominally  two  hundred 
millionths  of  an  inch  thick. 


Munufuiturini:  telephone  and  radio  apparatus  fur  the  Hell  System  is  Western  F.lectric's  primary  job.  It  calls 
for  em^iyieers  uf  many  kinds  —  electrical,  mechanical,  industrial,  chemical,  melalliii ^ical  —  who  devise 
and  improve  machines  and  processes  for  lar^e  scale  production  of  highest  quality  communications  equipment. 

Western  Electric 
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r.  R.  sti:lnhaciii:k 

When  you  talk  of  aviation,  you're 
talking  right  up  the  alley  of  Franz  R. 
Steiiihaciu-r,  associate  professor  of  aero- 
nautical engineering.  Born  in  Haiti- 
more,  Maryland.  Mr.  Steinbacher's  in- 
terest in  aviation  started  at  an  earh 
age  in  patching  the  fabric  wings  and 
tinkering  with  tile  Curtis  "OX"  engine 
in  his  brotlier's  airplane.  He  recalls  one 
time  when  they  put  pontoons  on  an  air- 
plane and  gave  one  fellow  a  fast  ride 
on  water  skis.  He  adds  perhaps  it  was 
a  fortunate  thing  that  the  engine  wasn't 
powerful  enough  to  get  the  plane  off 
the  water.  After  graduating  from  iiigh 


y.  R.  STEINBACHER 

school,  Mr.  Sreinbacher  worked  tor  five 
years  for  the  (]lenn  L.  Martin  com- 
pany in  Baltimore,  which  experience 
proved  to  be  a  further  stimulus  to  study- 
ing aeronautical  engineering. 

Education  didn't  come  easy,  but  in 
1934  Mr.  Steinbachcr  made  the  plunge 
by  entering  Oklahoma  imiversity.  In 
1936  he  received  a  scholarship  from 
New  York  uiuversity  and  transferred 
there,  graduating  in  1938  with  a  B.S. 
in  aeronautical  engineering.  Upon  grad- 
uation he  took  a  job  with  the  North 
American  Aviation  corporation,  Ingle- 
wood,  California.  Then  in  1941.  he 
returned  for  further  study  and  to  teach 
at  the  University  of  Michigan.  After 
receiving  his  M.S.  degree  in  aeronauti- 
cal engineering  he  stayed  on  to  teach 
as  an  .issistant  professor  in  the  aero- 
nautical department.  From  1943  to  1944 
he    was   co-ordiiiaror    of    the    C.    A.    A. 


I'ilot  Training  program  at  tiie  L  niver- 
sity  of  Michigan.  His  extensive  knowl- 
edge of  aeronautical  engineering  has 
been  applied  to  many  research  projects 
in  industry,  including  special  problems 
iti  structural  research  for  the  Douglas 
-Aircraft  company  during  the  war.  He 
came  to  the  l'ni\ersity  of  Illinois  in 
February.  1947,  and  at  present,  besides 
his  regular  teaching  duties,  is  spending 
most  of  his  time  in  developing  the  aero- 
nautical structures  laboratory  at  tin- 
I  niversity  airport. 

On  the  subject  of  the  future  of  a\ia- 
tion,  Mr.  Steinbacher  interprets  the 
present  trend  as  being  along  the  .same 
line  as  the  railroads — the  concentration 
of  commercial  aviation  into  large  air- 
lines with  "stations"  where  people  can 
hop  a  plane  and  fly  anywhere.  He  de- 
bunks the  fabulous  stories  about  a  heli- 
copter in  every  backyard  and  compares 
the  roadable  plane  to  a  boat  that  drives 
over  land.  "Of  course,"  he  goes  on  to 
to  sa\',  "a  light  plane  is  ideal  for  sales- 
men and  businessmen  who  have  long 
hops  between  customers  and  who  could 
save  time  by  flying."  He  does  not  see 
everybody  owning  a  plane  just  for  pleas- 
ure because  of  the  high  cost  of  the 
plane,  insurance,  upkeep,  and  hangar 
rent.  It  is  cheaper,  he  points  out,  for 
rile  average  pleasure  flyer  to  rent  an  air- 
plane for  a  few  hours  on  weekends. 

Among  Mr.  Steinbacher's  publications 
are  a  chapter  in  the  "Machine  Design- 
er's Guide"  and  a  paper  entitled  "Let's 
Consider  the  Non-Technical  Side  of  En- 
gineering" which  he  presented  at  the 
March  26  meeting  of  the  I.A.S.  here 
on  campus.  He  is  a  member  of  Tau 
Beta  Pi,  Iota  Alpha,  the  Institute  of 
Aeronautical  Sciences,  the  Society  for 
Experimental  Stress  Analysis,  and  the 
Society  for  the  Promotion  of  Engineer- 
ing Education. 

As  for  spare-time  activities,  Mr.  Stein- 
bacher leans  heavily  toward  sports.  He 
has  the  build  of  a  powerful  boxer,  and 
indeed  did  box  at  one  time.  Lately  he 
has  given  up  tennis  and  tinned  to  golf 
as  a  sport  which  require  exercise  and 
skill  but  not  a  concentrated  amount  of 
exertion.  His  eleven-month-old  daughter 
also  gives  him  a  lot  of  exercise,  particu- 
larly at  night. 


M.  7.  KR'/.YWORLOCKI 

Another  valuable  addition  to  Illinois' 
growing  department  of  aeronautical  en- 
gineering is  brilliant  .VI.  Zbigniew  Kr/.\- 
woblocki,  associate  professor  of  aero- 
nautical engineering.  Mr.  Kr/.ywoblocki 
got  out  of  France  one  jump  ahead  of 
the  (lermans  in  1940  after  leading  an 
exciting  chase  through  Europe,  and  came 
to  the  I'm'ted  States  two  years  later. 
He  was  born  in  Lwow,  in  southern  Po- 
land, and  entered  the  Iavow  Polytech- 
nic institute  in  1922.  L  pon  completing 
eighteen  months  compulsory  military 
training  in  the  Polish  Air  force  in  192S'. 
he  was  appointed  as  an  instructor  in 
the  mathematics  department  and  as  a 
lecturer  in  the  aviation  school  at  Lwow 
Polytechnic  institute.  In  1933  he  became 
an  instructor  in  the  aerodvnamics  labo- 
ratory, particularly  in  the  wind  tun- 
nel. A  year  later  he  became  a  research 
engineer  in  the  aeronautical  institute  at- 
tached to  Lwow  Polytechnic  institute 
and  in  1935,  as  a  result  of  his  research, 
published  a  paper  on  rocket  assisted  take- 


She:  Women  are  fools  to  marry. 
He:   That's   true,    but   what   else   i 
vou  marrv? 


Art.   Z.   KRZYWOBLOCKI 

off.  He  got  a  job  as  chief  designer  in 
1936  with  an  aircraft  company  in  Lub- 
lin and  lectured  occasionallv  in  the  aero- 
nautical department  at  Lwow  Polytech- 
nic institute.  In  1937  he  went  to  War- 
saw as  a  designer  for  the  Polish  Na- 
tional Aircraft  company,  where  he 
stayed  until  called  for  active  duty  with 
the  Polish  Air  force  in  September,  1939. 
Commissioned  a  first  lieutenant,  he 
fought  until  Poland  fell  and  then  with- 
drew to  Rumania  where  he  was  in- 
terned. However,  not  wanting  to  sit  out 
the  entire  war  behind  barbed  wire,  he 
escaped  through  Yugoslavia  to  (jreece 
and  down  the  Mediterranean  sea  to 
France.  Still  in  the  Polish  Air  force, 
he  was  sent  to  an  aircraft  company  in 
Cherbourg  producing  the  Amiot  370,  a 
heavy  bomber.  The  (lermans  took  Cher- 
boiug  three  hours  too  late  to  capture 
Mr.  Krzywoblocki,  who  was  on  his  way 
(Continued  on    Page  22) 
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These 

engineers  help 
build  sales 


Attached  to  our  sales  department  is  a  large 
group  of  college-trained  technical  men — rn- 
dtistrial  lubrication  engineers,  automotive  en- 
gineers, and  others.  They  help  to  keep  up  pro- 
duction in  our  customers'  plants.  These  men 
are  our  sales  engineers.  They  ser\'e  industry-  by : 

. . .  survejTng  the  lubrication  requirements  of 
paper  mills,  mines,  steel  mills,  metal  and  wood 
working  factories,  process  industries,  and  the 
like. 

. . .  helping  production  engineers  select  cut- 
ting oils,  drawing  compounds,  and  quenching 
or  tempering  oils. 

. .  .  aiding  power  plant  men  to  get  more  effi- 
cient operation  of  turbines.  Diesels,  or  re- 
ciprocating steam  engines. 


.  .  .  sol\Tng  operating  problems  of  equip>- 
ment  that  must  w^ork  umder  extreme  heat, 
cold,  moisture,  or  other  adverse  conditions. 

.  .  .  working  with  engine  and  machinery' 
manxifacturers  to  set  up  instructions  for 
lubricating  their  equipment. 

.  . .  analyzing  problems  for  operators  of 
fleets  of  trucks,  buses,  or  construction  equip- 
ment. 

Our  business  is  one  in  which  engineering  has 
many  and  varied  applications.  Sales  engi- 
neering has  a  direct  bearing  on  the  satisfac- 
tion given  by  our  products.  Naturally,  it 
rates  high  with  us  and  with  our  customers. 


STANDARD      OIL      COMPANY      (INDIANA) 


M.\^-.   1947 
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ROBERT  KELLEY 

It  you  ri-ail  Robert  K('lk-\'s  article 
oil  small  aircraft  in  tlie  October  issue 
of  the  Techiiograph,  there  will  be  no 
doubt  as  to  why  Hob  was  chosen  for 
this  month's  Student  Personality.  This 
article  won  for  him  second  prize  in 
the  professional  division  of  a  pri\ate 
airplane  design  contest  in  which  there 
were  about   ,\3()0   contestants. 

When  Bob  was  quite  \ount;.  tlie 
Kelleys  nioNcd  from  (neenherii,  Penn- 
sylvania, to  Normal,  Illinois.  He  later 
attended  Normal  high  school;  and  in  his 
spare  time,  used  to  roam  about  the 
Hloomington  airport.  It  was  this  pastime 
that  first  aroused  his  inteiest  in  aero- 
nautical  engineering. 

After  his  graduation  from  high  school, 
Hob  worked  on  several  jobs  in  Chicago 
as  a  draftsman  and  engineer.  During 
this  time  he  gained  valuable  experience 
and  spent  a  good  share  of  his  time  in 
increasing  his  knowledge  by  outside 
stud\'.  As  a  result  of  his  work.  Bob  was 


f/f/  Itifhvrl  Itilltt.  li.E.  *.»« 

terested  in  developing  a  low  cost,  pn- 
\ate,  faniih'  plane.  He  feels  that  a  good 
line  of  dc\elopment  would  be  toward 
the  combination  helicopter  and  "road- 
able"  type  which  could  be  manufactureil 
in  about  the  same  price  range  as  the 
.-uitomobile.  It  is  along  this  line  that 
Hob  iil.ins  to  devote  his  work. 


ROBERT  KELLEY 

later  employed  by  the  (]len  L.  Martin 
Co.  as  a  traveling  inspection-engineer 
for  their  plants  in  the  Middlewest. 

During  the  time  Bob  was  in  Chicago, 
another  man  and  he  performed  several 
experiments  with  a  robot  airplane  target 
which  thev  finally  demonstrated  at 
Wright  fieid. 

While  in  the  Navy  Air  force.  Bob 
served  as  a  ground  crewman  and  was 
stationed  tor  a  while  in  Seattle,  Wash- 
ington, where  he  was  introduced  to  the 
sports  of  mountain  climbing  and  skiing. 
Since  then  these  sports  have  taken  top 
place  in  Hob's  list  of  favorites. 

Planning  to  graduate  in  the  spring 
of    1949,    Hob   is  more   than   ;i   little   in- 


GOODWIN   STEINBERG 

Although  his  home  is  in  Kvanston, 
Illinois,  (ioodwin  B.  Steinberg,  like  a 
large  luimber  of  other  fellows,  has  spent 
very  little  time  there  the  past  few  years. 
A  senior  in  architectural  design,  (lood- 
win  comes  by  his  profession  honestly 
since  he  is  following  in  his  father's  foot- 
steps in  choice  of  work.  He  is  also  fol- 
lowing in  fact,  because  after  graduation 
plans  to  enter  his  father's  business  in 
Chicago. 

(iraduated  from  Lane  Technical 
high  school,  Goodwin  originally  started 
his  educational  career  at  the  Illinois 
Institute  of  Technology  where  he  earned 
his  athletic  letter  in  wrestling.   Trans- 


GOODWIN   STEINBERG 

ferring  to  the  L  niversity  of  Illinois, 
he  completed  three  semesters  of  work 
in  engineering  before  entering  the  Arnn 
in  March,   1943. 

In  the  Army  Goodwin  was  assigned 
to  the  A.  S.  T.  P.  unit  at  the  Uni- 
versity of  Nebraska  and  fortunately  was 
able  to  complete  his  work  there.  After 
graduating  from  the  A.  S.  T.  P.  course, 
he  served  as  a  sergeant  in  Army  in- 
telligence and  was  attached  to  a  B-2'' 
group  stationed  on  the  Mariannas. 
(Continued  on  Page  23) 


ACROSS 

1.  English    dis- 
coverer of  mag- 
netoelectricity 

7.  He  first  used  a 
generator   in 
electroplating 

12.  Metal   used    in 
magnets 

13.  Small  sala- 
mander 

15.  Center  of  a 
solenoid 

16.  Guided 

17.  Dangerous  to 
woolens  and 
furs 

18.  Heavenly    body 

19.  Parent 

20.  Youth 

21.  Form  of  oxygen 
formed  by 
electric 
discharges 

23.  Messenger  boys 

25.  Wrath 

26.  Note  of  the 
musical  scale 

28.  Inventor  of 
tuning-in   con- 
nection for 
wireless 

30.  Go  ashore 

32.  Belonging  to 
that   man 

33.  Earliest   form  of 

electric  battery 

34.  Soapstone.  used 
as  insulation  in 
spark   plugs 

35.  Unit  of  an 
electric  battery 

36.  Strong  beer 

37.  Canter 

38.  Invented  the 
telegraph 

39.  Concerning 

40.  Ugly  old  woman 

41.  Elude 

43.  Thirteenth  cen- 
tury English 
scientist 

45.  Individual 

46.  Bone:    Latin 
48.  Hard,  abrasive 

substance 

50.  Not  gainfully 

employed 

52.  Metric  surface 
unit 

53.  Charge  for 
electric   service 

54.  Level 

65.  First  man  to 
blame  his  wife 


Crossword  Puzzle 


.S6 

Belgian  inve 

ntnr 

9 

Large  book 

31. 

To  the  sheltered 

of   a   hand- 

10 

side 

operated 

32. 

In  this  place 

generator 

34 

Former  German 

wireless 

,15, 

Set   of   tele- 

telegraphy 

17. 

Magician 

graphic  signals 

i;i. 

Flexible    elec- 

37. 

DOWN 

trical  conductor 

openwork  fabric 

1 

20. 

Inventor  of  a 

38. 

Heavy  neck  hair 

photographers 

discharging-jar 

40 

Seraglio 

electrometer 

42. 

Inventor  of  the 

in   1767 

electric  battery 

surface 

Metal  used  in 

43. 

Second   Greek 
letter 

2;i 

Support  for 

44 

Nothing 

lea 

overhead  wires 

•!K 

Algerian  seaport 

n 

24 

Strike  with 

47 

Half:  prefix 

open   hand 

48 

Work    unit 

4 

Indefinite 
article 

■16 

Units  of  wire 

49. 
51 

Deface 

5 

Positive 

27 

Smi'll    island: 

v.'.. 

Fuss;    bustle 

electrode 

noetic 

M 

Iron:    chem. 

B 

Sl<ill 

28 

Box  scientifi- 

symbol 

7 

Weight:  .nlil 

r. 

cally 

tl.-j. 

Common    form 

B 

Rich,    bakin 
powder  bisc 

uit 

29 

Flat    piece    of 
baked  clay 

of  ccclrir 
current;    abbr. 
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How  many  times  did  we  meet  today? 


I 


4 


I  2 

When  you  took  your  shower  .  .  .  and  combed  your  hair  .  .  . 


drove  your  automobile passed  a  steel  mill .  .  . 

'A 


6 

crossed  the  railroad bought  a  moth  preventive  .  .  . 


Chances  are,  yon  were  seeing  evidences  of 
Koppers  engineering  and  chemical  skills. 

1.  Koppers  chemicals,  derived  from  coal,  lor  use  in  making  cerlain 
types  ol  soap.  2.  Koppers  chemicals  used  in  making  plastic  combs. 
3.  Koppers  American  Hammered  Piston  Rings.  4.  Coke  ovens,  de- 
signed and  built  by  Koppers.  5.  Railroad  crossties.  pressure-treated 
by  Koppers  to  resist  decay.  6.  Koppers  Hex... new,  efficient  moth 
protection.  Koppers  makes  all  these...  and  many  more  useful  things 
besides.  All  are  identified  by  the  Koppers  trade-mark,  the  symbol  of 
a   many-sided    service.    Koppers    Company,    Inc.,  Pittsburjjh    19.    Ha. 
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ARTHUR  LF.ININGKR 
Editor 


(;F.()R(;r.  fostkr 

Jssoiidtr  Eililor 


lliiii  is  ii  Liiiioliiiig 


( )ru'  lit  rlu-  less  rf\ i-n-iit  obscrvcis  of  tlif 
human  sci'iii'  (li'tiiu-d  man  as  "Tlie  Laughing; 
Animal."  While  this  quip  may  not  be  in  com- 
plete harmony  with  all  the  higher  attributes 
of  humanity,  it  certainly  has  a  point.  By  the 
droop  or  lift  of  hi.s  head,  and  the  motion  of 
his  tail,  a  dog  can  express  varying  degrees 
of  emotion ;  and  indeed  all  animals  show  rela- 
tive degrees  of  pleasure,  anger,  fear  and  love. 
The  gifts  of  poetry,  humor  and  pathos,  how- 
ever, appear  to  be  the  special  gifts  to  man  hy 
the  Creator. 

Some  time  ago  the  J'lu  hnotpapli  conduct- 
ed a  brief  survey  among  the  high  school  prin- 
cipals of  the  state  to  determine  their  attitude 
toward  the  magazine.  The  response  was  over- 
whelmingly gratifying,  but  the  few  adverse 
comments  were  worthy  of  thought.  One  gen- 
tleman wrote,  "What  has  humor  to  do  with 
engineering?"  That  is  a  fair  question  and 
deserves  an  answer. 

If  we  consider  engineering  as  a  body  of 
applied  principles  to  facilitate  the  design,  erec- 
tion, and  operation  of  sound  material  devices, 
there  is  no  place  for  humor.  If,  however,  we 
consider  engineering  as  a  profession,  and  thus 
having  a  relationship  with  man  and  his  en- 
vironment, another  view  may  be  taken.  Engi- 
neers are  men  (or  women)  and  to  be  great 
engineers  must  be  great  men  and  women. 
Not  only  must  they  have  superior  ability  in 
the  technical  phases  of  their  chosen  fields,  but 
they  must  also  be  superior  people,  able  to  deal 
through  others  for  tlie  greatest  good  to  man- 
kind. 

It  is  hard  to  select  the  typical  successful 
engineer,  for  we  may  consider  technical 
achic\ement,  monetary  success,  or  the  regard 
of  his  fellows.  Few  would'  deny,  however, 
that  these  qualities  are  generally  concentrated 
in  those  individuals  who  have  been  selected 
as  the  leaders  of  national  engineering  societies. 
Seldom,  if  ever,  will  a  man  be  found  in  s\icli 


a  post  whose  record  for  unselfish  devotion  to 
the  welfare  of  others  is  not  one  of  iiis  out- 
standing qualities.  He  is,  in  short,  a  man. 
It  is  indeed  fortunate  that  people  with  the 
greatest  gifts  for  technical  service  are  more 
than  likely  to  have  a  superior  sense  of  hu- 
manity. It  may  also  be  stated  another  way: 
the  man  who  is  an  "isolated  brain"  fails  to 
secure  the  cooperation  of  his  fellows  upon 
which  his 'Success  depends.  Engineers,  doctors, 
clergymen,  teachers,  busineess  men,  union 
leaders,  or  any  other  leaders  of  men  must  be 
human  beings.  It  is  the  principal  aim  of  the 
Technoyraph  to  emphasize  this  |ioint  in  its 
month-to-month  policy. 

There  is  a  practical  side  to  the  criticism 
of  the  gentleman  mentioned  earlier.  He  was 
undoubtedly  referring  to  Technocracks  when 
he  mentioned  humor.  That  is  indeed  a  com- 
pliment that  is  viewed  with  misgivings  by 
the  magazine  staff.  Engineers,  being  people, 
enjoy  laughter,  but  we  believe  that  they  pre- 
fer their  magazine  to  be  free  from  scurillous 
reference  to  individuals  and  from  unbridled 
obscenity.  The  editor  would  be  happy  if  he 
could  have  a  page  each  month  that  is  filled 
with  sparkling,  original  wit  that  had  direct 
bearing  upon  the  human  qualities  of  the  engi- 
neer. Alas,  his  task  is  not  so  simple.  He  must 
have  his  humor,  but  he  niList  wade  through 
quantities  of  submitted  material  in  order  to 
sift  out  the  insipid,  the  indecent,  and  even  the 
borderline  material.  The  whole  staff  recog- 
nizes its  responsibility  to  its  readers,  both  in 
college  and  high  school,  and  does  its  humble 
best.  Contributions  of  worth-while  material 
that  reflect  human  spirit  are  alwa\s  welcome. 

Despite  the  difficulties,  we  will  keep  on 
trying  to  present  a  magazine  that  is  balanced 
between  technical  information,  personal  recog- 
nition, corporate  lo\alty,  and  humor.  The 
engineer  is  a  man,  anil  man  is  a  laughing 
animal. 
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Television  gives  you  a  choice  scat  at  the  game. 


Televislon-a  Season  Pass  to  Baseball  ! 


Evciy  home  game— dav  or  nigbt— played 
by  till'  \ew  York  Giants,  Yankees  and 
Brooklyn  Dodgers  will  be  seen  over  tele- 
vision this  season! 

Owning  a  tele\ision  receiver  in  the 
New  York  area  will  be  like  having  a 
season  pass  for  aW  three  hall  ehtbs.  And 
in  other  eities,  preparations  for  the  fu- 
ture telecasting  of  baseball  are  being 
made. 

When  more  than  one  home  game  is 
on  the  air,  baseball  fans  ean  switch  from 
one  to  the  other  —  see  the  most  exciting 
moments  of  each  through  television! 

Those  who  own  RCA  Victor  televi- 
sion receivers  will  enjov  hri^Jiter, 
clearer,  steadier  pictures  through  the 


RCA  \'ictor  Eve-Witness  picture  syn- 
chonizcr  that  "locks"  the  receiver  in 
tune  with  the  sending  station. 

To  witness  baseball  or  any  other 
event  in  the  ever-growing  range  of  telc- 
\ision  programs  —  you'll  want  the  re- 
cci\"er  that  bears  the  most  famous  name 
in  television  today  —  RCA  Victor. 

When  you  buy  an  RCA  Victor  tele- 
\ision  receiver  or  radio,  or  Vietrola 
radio-phonograph,  or  an  RCA  Victor 
record  or  a  radio  tube,  you  know  you 
are  getting  one  of  the  finest  products  of 
its  kind  science  has  achieved. 

Jlndio  Corporation  of  America,  RCA  hititdina, 
liaclin  Cily,  \cw  York  20.  Listen  to  tlie  RCA  Vie- 
tnr  Slioiv,  Stmdays,  2  p.m..  Eastern  Daylifiht  Time, 
\BC  Network.  "Vicliolo"  T.M.  Rog.  U.S.  Pat.  Ofl. 


Continue  your  education 
with  pay  — at  RCA 

Graduate  Electrical  Engineers:  nCA 

Victor— one  of  tlie  world's  foremost  manu- 
facturers of  radio  and  electronic  products 
—  ofTers  you  opportunity  to  gain  valuable, 
well-rounded  training  and  experience  at 
a  good  salary  with  opiiortunities  for  ad- 
vancement. Here  arc  only  five  of  tlie  many 
projects  which  oiler  unusual  promise: 

•  Development  and  design  of  radio  re- 
ceivers (including  broadcast,  short  wave 
and  FM  circuits,  television,  and  i)hono- 
graph  combinations). 

•  Advanced  development  and  design  of 
AM  and  FM  broadcast  transmitters,  H-F 
induction  heating,  mobile  communications- 
equipment,  relay  systems. 

•  IDesign  of  component  parts  such  as 
coils,  loud-speakers,  caiiacitors. 

•  Development  iind  design  of  new  re- 
cording and  reproducing  methods. 

•  Design  of  receiving,  power,  catliode 
ray,  gas  and  photo  tubes. 

Write  today  to  National  Recruiting  Divi- 
sion, RCA  Victor,  Ca?ndcn.  Netc  Jersey. 
Also  many  opportunities  for  Mechanical 
and  Chemical   Kngincers  and   Physicists. 


RADIO   CORPORATION  of  AMERICA 


M.A.\',   1947 
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With  this  issue  Ihi-  Illinois  Tcchiiofirapli  {oncludes  its  sixty- 
second  year  of  ((intiniioiis  publication.  In  this  year's  magazines, 
as  always,  the  staff  has  attempted  to  present  a  sufficient  variety 
of  general  interest  articles  lo  appeal  not  only  to  the  most 
astute  engineering  student  but  also  to  the  layman  interested 
in  technical  subjects.  .\t  the  same  time,  it  has  tried  to  keep 
the  student  informed  about  the  major  activities  and  plans  of 
the  College  of  Engineering.  As  everyone  knows  from  the  old 
proverb  about  trying  to  please  all  of  the  people  all  of  the 
time,  the  task  is  practically  impossible,  but  at  least  we  have 
and  will  continue  to  try. 

THROUGH  THE  E.C.M.A.  .  .  . 

of  which  the  Technograph  is  one  of  .'56  members,  the  mechanics 
of  putting  out  a  good-looking  publication  is  greatly  simplified 
by  the  helpful  comments  of  the  association's  editorial  critic, 
Mr.  John  Buchanan.  In  addition,  you  receive  a  magazine 
superior  in  appearance  because  of  the  income  obtained  through 
the  services  of  the  association's  national  advertising  repre- 
sentative, Littell-Murray-Barnhill,  Inc.  of  New  York.  In  spite 
of  this  assistance,  there  is  still  much  to  be  desired  in  giving 
you  a  valuable  publication. 

YOU  CAN  HELP  .  .  , 

the  Tcchnograph  to  serve  you  better  in  many  ways.  By  your 
suggestions  for  material  to  be  published  and  by  your  comments 
and  criticisms  of  material  already  published,  the  Technograph 
can  give  you  articles  you  want  to  read. 

CAN  YOU  AGREE  .  .  . 

that  the  benefit  of  vour  education  is  measured  largely  in 
terms  of  what  you  contribute  to  the  knowledge  of  others? 
As  a  publication  designed  to  serve  the  engineering  student, 
the  Technograph  offers  you  the  opportunity  to  obtain  the 
maximum  benefit  from  your  education.  Both  editorial  and 
business  staff  positions  are  open  for  you  who  are  interested 
in  an  extra-curricular  activity  which  is  closely  allied  with  your 
chosen  field — engineering.  Contact  either  next  year's  editor, 
George  R.  Foster,  or  business  manager,  Robert  A.  Johnson, 
any  time  during  the  summer. 

The  Illinois  Technopph 

213  Engineering  Hall,  Urbana,  Illinois 


FEATURING  FACULTY  .  .  . 

(Continued   from   I'agc    16) 

out  ot  Kurope  via  Hordeaux.  The  Brit- 
ish evacuated  in  late  1940,  and  Mr. 
Krzywoblocici  recalls  how  he  sat  on  the 
deck  and  watched  a  Junkers  88  almost 
finish  off  his  ship  out  in  the  middle  of 
the  bay  and  packed  with  3, ()()()  men. 
A  ferry  was  tied  up  alongside,  making 
an  excellent  target  for  the  accurate 
"Stuka."  "The  pilot  must  have  been 
inexperienced,"  .\Ir.  Krzvwoblocki  says, 
"for  he  dived  from  the  wrong  angle 
and  then  at  the  last  minute  tried  to 
change  his  approach.  As  a  result  he  laid 
three  bombs  off  to  one  side  of  the  ship." 
It  was  the  only  time  Mr.  Krzywoblocki 
had  ever  seen  a  "Stuka"  miss  a  setup 
hkc  that.  He  had  main'  exciting  experi- 
ences and  narrow  escapes  through  Ya\- 
rope,  and  would  like  to  write  a  book 
on  them  sometime.  The  Polish  Air 
forces  discharged  him  in  Februarx. 
1941,  and  he  left  (jreat  Britain  t(j 
work  in  Canadian  aircraft  industries. 

Coming  to  the  L  riited  States  in  1942. 
he  served  as  an  instructor  and  teaching 
associate  in  the  aeronautical  department 
of  the  Polytechnic  Institute  of  Brook- 
lyn   until    1944.     From    1942    throiigli 

1945,  when  he  was  a  fellow  doing  re- 
search in  mechanics  at  Brown  uni\er- 
sity,  he  worked  for  four  degrees.  He 
is  the  holder  of  five  degrees  including 
Diploma  Ingenieur  from  Lwow  Poly- 
technic institute  in  1936,  Master  and 
Pli.D.  in  aeronautical  engineering  from 
the  Polytechnic  Institute  of  Brooklyn  in 
1943  and  1944  respectively,  Master  of 
applied  mathematics  from  Brown  uni- 
versity in  1945,  and  M.A.  in  pure 
mathematics  from  Stanford  university  in 

1946.  When  asked  why  he  practicall\ 
started  his  education  all  over  again, 
he  replied  that  he  likes  to  study.  He 
would  like  to  get  a  Ph.  D.  in  mathe- 
matics. Mr.  Krzywoblocki  also  likes  to 
write,  and  worked  on  the  editorial  staff 
of  his  college  magazine  in  Poland. 
Among  his  many  publications  in  the 
United  States  and  Europe  are  papers  on 
aircraft    structures,    aerodynamics,    and 
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jet  and  rocket  propulsion.  He  presented 
a  paper  on  "Compressible  Fluids"  dur- 
ing the  meeting  of  the  American  Mathe- 
matical society'  at  the  University  of  Chi- 
cago on  April  25. 

At  the  University  of  Illinois,  where 
he  came  in  September,  1946,  he  is  teach- 
ing courses  in  airplane  design  and  doing 
research  on  the  high  speed  propeller. 
His  specialty  is  fluid  dynamics  from  the 
mathematical  point  of  view.  He  is  an 
associate  fellow  in  both  the  Institute 
of  Aeronautical  Sciences  and  the  Royal 
Aeronautical  Society  of  London  and  is 
a  member  of  Sigma  Xi  and  the  Ameri- 
can Mathematical  societv. 


Campus  Contemporaries  .  .  . 

(Continued  from  Page   18) 

Upon  severing  relationships  with  the 
Army,  Goodwin  decided  to  return  to 
the  U.  of  I.  to  continue  his  education 
in  the  field  of  architectural  design  and 
now  spends  what  little  spare  time  he 
does  have  teaching  sophomore  classes 
in  design.  In  April,  1946,  (joodwin 
submitted  a  design  plate  for  a  business 
block  consisting  of  a  theater  and  shops 
to  the  Beaux  Art  Institute  at  New  York 
in  competition  for  the  Kawneer  prize. 
The  winning  of  the  first  prize  in  the 
competition  is  ample  evidence  of  Good- 
win's ability  as  a  designer. 

Goodwin  is  married  to  a  former  V  as- 
sar  girl  who  is  now  a  sophomore  in  the 
College  of  Law.  Although  pretty  well 
occupied  by  his  studies  and  classes,  he 
still  enjoys  taking  the  time  to  discuss 
law  problems  with  his  wife. 


Prehistoric  ornaments  of  platiiunn 
hammered  over  gold  were  found  in  the 
graves  of  priests  and  kings  of  ancient 
Indian  inhabitants  of  Colombia.  Thi^ 
was  probably  the  original  idea  of  com- 
bining two  rare  metals  to  obtain  the 
two-tone  color  effect    for  jewel  r\. 
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E.  E.  RESEARCH  .  .  . 

I  ContiiUK-il  horn  Pajit-  ') ) 
iiiK  a  possible  coupling  between  infra- 
red radiation  and  a  supersonically  excited 
gas  such  as  CC)^.  His  experiments  were 
carried  out  with  an  unmodulated  infra- 
red source,  and  therefore  could  not  dis- 
tinjjuish  between  an  atiiabatic  effect 
(wherein  the  heat  content  of  a  gas  \-ol- 
ume  remains  unchanged)  and  a  thermal 
heating.  Nevertheless  his  results  were 
sufficiently  interesting  to  encourage  an 
investigation  of  this  effect  for  the  possi- 
ble use  as  a  rapid  detector. 

Kxperimcnts  here  were  designed  t<i 
measure  the  change  in  supersonic  absorp- 
tion due  to  initiation  of  proper  internal 
modes,  or  energy  ]e\els,  by  infra-red 
radiation  of  varied  amplitude.  The  ab- 
sorption is  due  to  a  delay  in  liberation  of 
energy  from  the  internal  modes  of  the 
molecule.  Transition  between  these  in- 
ternal modes  gives  rise  to  absorption 
bands  in  the  infra-red  spectrum. 

Experimental  apparatus  preparations 
have  progressed  to  the  point  where  an 
ultrasonic  interferometer  has  been  com- 
pleted. It  is  a  chamber  in  which  the 
control  of  the  composition,  the  pre.ssure, 
and  the  temperature  of  the  excited  gas 
is  necessarily  closely  regulated.  In  the 
interferometer  a  driver  cr\stal  sets  up  a 
supersonic  vibration  which  is  picked  up 
by  a  receiver  crystal.  Hoth  elements  are 
constructed  of  crystals  of  ammonium  di- 


ludiii^cji  |ih(is|)hate  assembled  in  form 
(it  .1  I"  Miiiare,  and  .63"  thick,  which 
corresponds  to  96  Kc.  fundamental  thick- 
ness mode  vibration.  The  driver  crystal 
is  excited  with  a  frequenc)'  correspond- 
ing to  high  acoustical  absorption  in  the 
gas  and  the  energv  picked  up  by  the  re- 
ceiver crystal  is  greatly  reduced.  Due 
to  the  aforementioned  coupling  between 
infra-red  radiation  and  the  acoustic  field, 
the  receiver  crystal  will  be  excited  by  the 


c=c  -"BDI 


^;.=^. 


supersonic  frequency  of  the  source,  and 
be  modulated  by  the  2(100  c.p.s.  frequen- 
c\'  of  the  mechanical  modidator  whicli 
varies  the  infra-red  intensitx'  entering  the 
interferometer. 

Ry  addition  of  an  elaborate  detecting 
system  consisting  of  several  prc-amplifier 
stages,  a  detector,  a  filter,  and  several 
more  amplifying  stages,  this  system  will 
be  ultimateh'  capable  of  detecting  0.01  % 
modidation  of  the  supersonic  wave  by  the 


incident  radiation.  The  measuring  of 
supersonic  absorption  has  been  completed 
at  this  time  and  apparatus  is  now  being 
set  up  to  supply  infra-red  rays. 

The  H ydrngen-Palladium  System 

It  has  been  known  for  a  long  time  that 
palladium  (  Pd  )  has  the  propert\'  of  ab- 
sorbing large  quantities  of  h\(lrogen 
until  atomic  ratios,  H,  Pd,  as  large  as 
0.7  are  obtained.  Present  theories  of 
the  H\(lrogen  -  Palladivnn  s\stem  are 
based  on  the  assumption  that  the  hydro- 
gen is  present,  almost  completel)  ionized, 
in  the  form  of  protons.  The  success  of 
this  assumption  makes  possible  a  further 
question  arising  from  the  same  basis. 
Since  H  Pd  ratios  of  0.7  can  be  ob- 
tained and  the  hydrogen  is  supposed  to 
be  prntoiu'c  in  form,  is  it  not  reasonable 
to  look  for  a  proton  photo-effect  in  the 
H-Pd  system?  The  density  of  protons 
is  comparable  wnth  that  of  free  electrons 
in  a  conductor.  The  energy  necessary 
to  remove  a  proton  from  the  Pd  lattice 
may  be  rather  small  as  indicated  by  the 
low  heats  of  absorption  and  diffusion  for 
the  H-Pd  system.  As  no  unequivocal 
answer  to  this  question  could  be  obtained 
from  survey  literature,  an  experimental 
search  is  now  in  progress  for  a  po.ssible 
proton  photo-effect. 

.'\dditional  lines  of  investigation  in  the 
H-Pd  system  center  around  the  measure- 
( Continued  on   Page  28) 
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Bachelor  of  Sci 


lence? 


Itfl  Ariiiv  IJliimn 


Crack!  The  cat-o'-ninc  t:iiU  leaped 
out  iifiain  ami  exhausted  itselt  npdu  luy 
baek. 

"\'es,  boss,  I'll  uio\e  those  aiuils 
n'<;ht  away." 

This  was  tlic  tourtli  month  at  nu 
first  full  time  job.  1  was  enjoyinji  m\- 
selt  immensely.  .Mo\ing  concrete  pillars 
with  m\  bare  hands  was  exactly  wliat 
1  had  studied  at  the  university.  How 
lucky  I  was  to  lia\e  obtained  a  job  after 
visiting  only  (U  other  plants  in  the 
greater  Kansas  Ciry  area.  This  was  tlie 
best  deal  of  all.  Oidy  twehe  horns  a 
day  with  time  to  gargle  at  noon. 

Don't  think  that  1  didn't  have  several 
offers;  but  they  just  didn't  suit  me. 
Now  you  take  that  one  at  (lipolia's 
(iorgeous  (larage.  That  job  of  baking 
the  paint  on  the  luminous  dials  of  cars 
really  sounded  good.  Fifteen  cents  per 
hour,  71  hours  per  week  and  freedom 
to  bake  personal  dials  at  any  time  is 
nothing  to  be  sneezed  at.  I  would  have 
taken  the  job  if  1  was  a  member  of 
the    baker's    union    but    1    just    couldn't 


get  mv  fiostings  thick  enough  to  pass 
the   re(piirements. 

Another  gooil  offer  came  from  the 
"We  Dye  For  A  Li\ing"  Cleaners. 
They  needed  a  graduate  engineer  to 
engineer  some  ancient  debits.  It  seemed 
interesting  until  they  told  me  most  of 
the  money  owed  to  them  was  by  the 
police  department. 

Anyhoo,  at  last  I  thought  I  had  a 
real  lead.  In  south  Kansas  City  there 
is  a  plant  that  manufactures  ball  point 
pens  that  are  guar;mteed  not  to  give 
any  trouble  in  a  lifetime.  They  don't 
leak,  they  don't  run  dry,  they  don't 
write  under  homogenized  beet  juice — 
in  fact,  they  just  don't  write.  All  they 
do  is  match  your  complexion.  It  is  real- 
ly a  boon  to  the  well-dressed  man  and 
a  necessity  for  people  who  like  to  clean 
their  ears  frequently. 

I  excursioned  out  to  the  abo\e  men- 
tioned factory — it  was  so  far  south  Clag- 
horn  had  a  Boston  "r  " — to  see  if  they 
had  anything  open.  A  rough  looking 
character   opened    a   small    barred    win- 


dow, when  1  knocked,  and  giunted, 
"(  io  awa\ ,  we  don't  want  any  brushes." 
.'\fter  a  fruitless  argument  1  went  auay 
objectively  planning  m\  entrance  into 
the  plant. 

That  night,  donned  m  d\i\\  Mue 
denims  and  a  skull  cap,  I  persuailed  the 
night  watchman  that  I  was  a  new  "tear- 
ilown"  u\an  with  an  identification  badge 
on  the  \\a\.  Filtering  gleefulh',  I  pro- 
ceeded to  wreck  as  many  machines  as 
possible;  m\'  thought  being  to  attract 
the  attention  of  the  night  superintendent 
and  then  hit  him  for  a  position  in  the 
firm.  Well,  I  attracted  attention,  I  met 
the  night  super,  but  the  only  trouble 
was  that  he  hit  me  and  the  position 
was  very  embarrassing.  They  have  a 
beautiful  floor  out  there! 

Now,  I  was  mad  !  After  several  da\  s 
of  recuperation,  I  again  journeyed  to 
the  ball  point  emporium.  The  yellow 
tie  must  have  blinded  the  moron  door- 
man for  he  let  me  in  without  a  fuss 
— soon  I  found  out  why.  \lr.  Big  of 
engineering  was  in  conference.  How 
long? 

"Oh,  about  thirty  minutes.  " 
Noon  came  and  went. 
"Soon,  now." 

At  4:30,  the  boss  rushed  through  the 
office    building    bidding   everyone    good- 
night,   including   me.    Weak    from   hun- 
ger,   disgusted    with    life    and    seething 
(Continued  on  Page  28) 


CAMPUS 


PRODUCTIONS 


SUPERB 


ini  Theatre  Guild 


LINCOLN    HALL 
URBANA,  ILLINOIS 


Watch  for  tlu"  Announcement  of 

SUMMER   THEATRE 
PRODUCTIONS 


Satisfaction  .  .  . 

begins   the   moment   yon    dial   that 
easy-to-remember     phone     number 

Phone         ^Z}/|4       Number 

BRESEE  BROS. 

Cleaners,  Inc. 


518  East  Green  Street 
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offers  a  complete  line  of 

fraternity  jewelry, 

bids  and  favors  .  .  . 

for  jewelry  of  distinction 

L  C.  Balfour  Co, 

619  e.  green — champaign 
dial    5991 


How  to  Quick- Freeze 

^^T    . v'Vt^i'  ^000  Chickens  a  Day 

^'  /;-'"/'>,",.,''?;  Birds   Eye-Snlder     Dlvijlon,     Gen- 

■'.  ■. '■■.•jtjfte^'''    cral    Foods    Corporation,    do    if    af 
J'?|    1\      ■ '■         ,   r.rV'lMyi-i'   their    new    $800,000    plant    in    Poco- 
"  •— ^  '     ■-■'■,■•    './"''.''l  U;.*'^^-'   "'°''«   ^''V'   ^^-    by   keeping   45,000 
^llfcteM^ -"itVibi^' V < t '. ljt\    ^''fds      on      hand,      using      conveyor 
processing     lines    totalling     1500    ft., 
precooling    the    chickens    to    35°F., 
quick-freezing   at  temperatures  down 
to   minus   40    ,    and    storing    at   zero. 
•    Prick   refrigeration   carries  the  en- 
tire    cooling     load.     Installation     by 
Mollenberg-Betz    Machine   Co.,    Prick 
Sales-Representatives    at    Buffalo     • 
Let    us    quote    on    that    Prick-Freezer 
YOUR    community    needs. 
The    Frick    GraJiuHc    Trmiu,,!,    Course 
in   Refrigeration   and  Air  Conditioning, 
nozv     in     its     31st     vear      is     approx-ed 
the    G.I.    Bill    of    Riqhts^ 


ENGINEERS!   YOU    DON'T   NEED   A   SLIP-STICK 
TO  SOLVE  YOUR  SUPPLY  PROBLEMS.  VISIT . . . 

SCHREIBER'S 

BOOKSTORE 


711   SOUTH  WRIGHT 


ON  THE  CAMPUS 


MAY,  1947 
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BACHELOR  OF  SCIENCE?  .  .  . 

( L'ontmui'il   tiom    I'ajii'  J()) 
iiisidi',    I    scri-anied    at    him — nu'ckly — 
"(looil  nisrht!" 

The  next  chiv  lound  the  joh-pios- 
pcctfi'  tollowliif;  .Mr.  15iii  to  work.  It 
was  rather  ditticult  limning:  tlie  eif;lit 
miles,  especially  with  the  in-w  asphalt 
oil  the  streets,  but  having  received  only 
one  ticket  enroiite — for  double  parking 
— I  arrived  in  a  happy  state  of  mind. 
After  a  short  three  hour  delay,  Mr. 
H.  asked  me  why  I  was  sitting  in  his 
office.  Several  short  conversations  and 
triplicate  application  blanks  later  tlie 
boss  man  sat  staring  me  in  the  face  and 
mumbling  to  himself. 

"VVliy  do  these  things  ha\e  to  iiappen 
to  me?" 

He  sent  me  to  an  auxiliary  plant 
where,  to  my  bitter  disappointment,  I 
learned  that  the  third  floor  custodian 
job  had  been  filled  a  week  ago. 

"Ho\ve\er,  you  may  rest  assmed  that 
your  application  has  been  placed  on  file 
until  such  time  as  we  may  need  addi- 
tional help,"  said  the  personnel  man- 
ager as  he  shoNTci  rlie  blank  in  the  lefiise 
can. 

I  was  at  low  ebb.  I  felt  so  low  I  mis- 
took a  worm's  belly  for  a  (joodyear 
balloon.  13ut  did  I  lose  faith,  did  I  lose 
hope,  did  I  lose — yes,  and  on  top  of 
everything   the   rope   holding  my   pants 


broke  .uul   1   adj(jurned   to  a  suite  in  the 

The  next  day  I  w.is  llo.ating  on 
w.iter.  The  .Missouri  ri\er  had  over- 
flowed and  1  was  being  transported 
ra|iidly  downstream.  Passing  by  the 
.•\n\il  Chorus  Soundproofing  Corpora- 
tion, I  was  caught  on  a  scjund  that  was 
Kill  proof. 

"Do  you  want  :i  job?"  a  melodious 
\oice  clanged  in  my  ear. 

1  stopped  licking  his  hand  long 
enough  to  accept  the  position  of  "Assist- 
ant jiHiior  Assistant  to  the  Assistant 
Vice  President  in  Charge  of  Assist- 
•ince.  '  In  other  words,  I  move  anvils 
— it's  delightful! 

Will  you  lace  that  straight  jacket  a 
little    tighter,  please? 


E.  E.  RESEARCH  .  .  . 

(Continued  triini  Page  24) 
ment  of  degassing  rate  as  a  function  of 
the  temperature,  and  the  rate  of  migra- 
tion of  protons  along  a  current-carrying, 
charged  Pd  wire  as  a  functiion  of  the 
current  and  temperature.  It  is  felt  that 
these  phenomena  may  be  sufficiently  sen- 
sitive to  infra-reti  radiation  to  warrant 
their  use  as  detecting  media. 

The  present  set  up  of  this  experiment 
is  a  system  of  electrolytic  cells  designed 
to  "plate  out"  the  positive  hydrogen  ions 
on  the  palladium  metal.     The  H-)-  ions 


enter  the  metal  very  rapidly.  The  den- 
sity of  these  ions  is  equivalent  to  very 
high  gas  pressures  in  the  gas  pha.se.  Two 
tubes  have  been  made,  using  a  Pd  elec- 
trode charged  with  hydrogen  to  test  the 
photo-effect.  The  first  tube  gave  incon- 
clusive results  and  a  second  tube  is  now 
being  charged  by  use  for  certain  refined 
processes. 

In  conclusion,  mention  might  be  made 
of  some  very  interesting  properties  of 
the  H-Pd  system.  A  hot  Pd  filament  or 
tube  will  emit  positive  hydrogen  protons 
in  the  same  way  that  a  hot  wire  emits 
electrons.  By  using  heavy  water  (D.X)) 
to  charge  the  Pd,  a  deuterium  current 
would  be  produced.  This  process  might 
be  used  in  producing  beams  of  protons 
or  deuterons  for  use  in  the  cyclotron  or 
the  mass  spectrograph.  ^ligration  of 
protons  along  a  wire  is  known  to  pro- 
duce changes  in  the  resistance  of  an  elec- 
tric circuit. 

All  these  projects  can  be  seen  to  be  a 
continuation  of  exploration  along  the 
boundaries  of  our  physical  world,  seek- 
ing and  testing  devices  throughout  the 
electromagnetic  spectrums  in  order  that 
man  may  detect  and  control  his  environ- 
ment to  suit  his  collective  needs. 


The  official  length  of  the  English 
"yard  "  was  once  measured  by  the  dis- 
tance from  the  king's  nose  to  the  end  of 
his  middle   finger. 


Attention  June  Graduates— 

Here's  a  Real  Saving  for  You — If  You  Act  Now 

The  Alumni  Association  offers  you  a  special  membership  rate  of 
$1,  instead  of  the  regular  rate  of  .$3,  for  your  first  year  as  an  alumnus. 
This  offer  is  good  only  while  you  are  still  on  the  cami)us. 

You  will  he  entitled  to  all  the  services  of  the  Association,  including 
the  ILLINOIS  ALUMNI   NEWS   which   will  lie  sent   to  vou   every  month. 


Join    the    active    family    of 
yourself  as  a  loyal  lUini. 


,0(10    alumni    members    and    identify 


U.  of  I.  ALUMNI   ASSOCIATION 

227   mini   Union   Building 
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The  lamps  that  split  ''pea  soup"... 


"ATTENTION,  passengers!  Fasten  your 
_/\  seat  belts,  please!" 
The  stewardess  stood  calmly  at  the  head 
of  the  cabin.  "Because  of  adverse  flight 
conditions,  we  are  landing  at  Newark 
Airport  instead  of  LaGuardia." 
Up  in  the  nose  of  the  plane,  the  pilot 
squinted  through  heavy  fog.  Slowly  he 
pushed  the  wheel  forward  and  the  plane 
headed  down  into  the  pea  soup. 
Then  he  saw  them.  Tiny  pinpoints  of 
clear  light,  glinting  through  the  thick 
haze.  He  guided  the  plane  down  between 
the   rows    of  lights  and  in   a   matter   of 
seconds  it  was  safely  on  the  ground. 
Flying  in  pea  soup  is  never  easy.  But  the 
worst  part  of  it  used  to  be  landing  in  a 
blinding   glare   barrage   caused   by   the 

MAY,  1947 


runway  markers  lighting  up  the  fog. 
During  the  war  a  leading  manufacturer 
of  airport  lighting  asked  Corning  to  help 
them  design  a  new  runway  light  that 
could  penetrate  any  kind  of  weather 
without  glare.  The  result  was  an  intricate 
lamp  globe  which  controls  the  beam  so 
the  pilot  sees  the  light  but  not  the  halo. 
Corning  research  has  helped  aviation  in 
many  other  ways.  Newark's  big  Bartow 
air  beacon  was  made  from  five  special 
glass  lenses  at  Corning.  "Black  Light'' 
lamps  and  housings  that  cause  aircraft 
instrument  panels  to  glow  softly  at  night 
are  all  made  of  Corning  glass,  as  are 
the  little  glass  jewels  in  the  instru- 
ments themselves. W'ingtip  lights  and 
radio  tubes  are  two  more  examples. 


Altogether  we  have  over  50,000  different 
glass  formulae.  Maybe  one  of  them  will 
come  to  your  rescue  when  you're  stewing 
over  some  problem  in  your  new  job. 
Make  a  note  now  to  keep  Corning  in 
mind  after  graduation.  Corning  Glass 
Works,  Corning,  New  York. 


c 


ORNING 


weans 


Research  in  Glass 


29 


/\nother  Reason 

for  Norton  Leadership 


IT  WAS  an  idea  plus  the  spirit  of 
experimentation  that  led  to  the  de- 
velopment of  a  grinding  wheel  in  F.  B. 
Norton's  pottery  shop  in  1877.  That 
some  pioneering  spirit  led  to  many 
other  important  Norton  contributions  to 
industry  during  the  succeeding  70  years. 
In  1946  it  resulted  in  32  ALUNDUM 
abrasive— the  sensational  new  aluminum 
oxide  abrasive  mode  by  a  unique 
electric    furnace    process. 

Today  the  Norton   research   laboratories  at  Wor- 
cester and  at  the  Chippawa  electric  furnace  plant 
occupy    75,000    square    feet    of    floor    space,    are 
equipped    with   the    most   modern    apparatus   and 
have    a    staff    of    over    135    skilled    scientists    and 
technicians.    Included    are: 
Mechanical  Engineers    Physical   Chemists 
Electrical    Engineers      Organic    Chemists 
Ceramic    Engineers        Electro-chemists 
Chemical   Engineers       Metallurgists 
Petrographers  Physicists 

The  teamwork  of  this  group  has  hod  much  to  do 
in  making  Norton  the  unquestioned  leader  in 
the   abrasive   industry. 

NORTON    COMPANY 
Worcester  6,  Mass. 


NORTON 


1877  —  F.  B.  Norton  pat- 
ented a  new  grinding  wheel 
(emery  bonded  by  the  vit- 
rilied  process). 

1893  -  Grinding  wheels 
of  noturol  Corundum. 

1897  —  India  oilstone. 

1900  -  First  production- 
precision  grinding  machine. 

1901  -  First  mcnufoc- 

tured  aluminum  oxide 
□  brasive  — ALUNDUM" 

1904- Water-cool. d 

electric  furnace  revolution- 
ized   production    of    Alun- 

1910-38  Alundum 
obrosive — white  aluminum 
oxide  of  exceedingly  high 

1911  —  High  temperature 
refractory   products. 

1917  —Efficient  non-slip 
wear-resisting  floors. 

1921-Pulps.one  for 
grinding     pulp    wood    for 

1924- Porous  diffuser 
plates  for  sewage  disposal 
plants. 

1930 -First  diomond 
grinding  wheels  (reslnoid 
bonded). 

1930  —Controlled  struc- 
ture method  of  grinding 
wheel    manufacture. 

1934  —  Norbide  abrasive 
and  molded  products  — 
Norton  boron  corbido, 
hardest  known  substance 
except  the  diamond. 

1935-Electricalpe,i- 
close  —  o  refroctory  elec- 
trical insulator  for  heating 
units. 

1936  — First  metal  bonded 
diomond  wheels. 

1938-Opt,ccl   resin- 

o  hard,  transparent,  water- 
white  resin. 

1942-Firs.  vitrified 
bonded  diamond  wheels. 

1945 -Pure  oxide  refroc- 
torles  —  for  temperotures 
above  1800     Cftnligrode. 

1946-32  ALUNDUM 


HIGHWAY  CONFERENCE  .  . 


(  C'ontiiuu-il    trimi    I' 


1) 


has  hccn  Mipeiiin|i(isfci  nil  the  };i'C';itcst 
concentration  of  railroad  facilities  any- 
where in  the  country.  In  fact,  8%  of 
the  entire  railroad  investment  in  the 
I  iiited  States  is  located  within  less  than 
one  half  of  Cook  coiint\'.  The  neces- 
sary traffic  delays  and  the  subsequent 
conjiestion  occasioned  by  the  closing  of 
highway-railroad  crossings  for  the  move- 
ment of  trains  results  in  an  annual  eco- 
nomic loss  to  the  motoring  public  of  ap- 
pro.vimately  $.iO,( )()(),( )()(!. 

Early  in  1936  the  Cook  county  high- 
way department  undertook  a  study  to 
determine  a  new  system  of  highways;  a 
comprehensive  system  of  throughways, 
expressways  and  super-highways,  a  sys- 
tem separate  and  apart  from  the  exist- 
ing system  throughout  Cook  county. 

With  the  facts  assembled  and  set  up 
in  a  hypothetical  problem  the  situation 
was  ready  for  solution. 

(  1  )    Scr\  ice  to  populated  areas. 

(2)  The  interception  of  through 
traffic  before  it  reaches  populated  and 
congested  areas. 

(3)  The  providing  of  pleasant  drives 
adjoining  Forest  Preserves  and  scenic 
areas. 

(4)  The  cost  and  a\ailabilit\  of 
right  of  way. 

With  the  system  of  superhighways  ap- 
proved by  the  various  agencies  in  and 
around  Cook  county  the  highway  de- 
partment undertook  a  study  to  deter- 
mine the  most  satisfactory  location,  and 
type  of  design,  of  a  superhighway  with- 
in the  City  of  Chicago,  to  begin  at  the 
loop  and  to  run  northwesterly  to  the 
city  limits. 

Ry  means  of  asses.sors  maps  together 
with  airplane  photos  and  Sanburn  insur- 
ance maps  the  necessary  information  re- 
garding physical  obstacles  found  in  each 
area  was  readily  determined  without 
making  lengthy  and  costly  field  inspec- 
tions. Three  routes  were  selected  as 
most  worthy  of  detailed  study.  These 
were  tied  in  with  detailed  field  surveys, 
and  in  turn,  right-of-way  acquisition 
plats  were  prepared.  Early  in  1941  ne- 
gotiations were  started  for  the  acquisi- 
tion for  rights-of-way  for  the  Edene  su- 
perhighway, Calumet  superhighway,  and 
the  Tri-State  superhighway'. 

The  Edene  superhighway,  at  present, 
is  .ipproxiniately  93%  complete  and  the 
1  ii-State  superhighway  is  between  '^^ 
and  1(10%  completed,  for  the  portions 
contemplated  for  early  construction. 

The  structures  at  interchanges,  river 
bridges,  and  railroad  grade  separations 
have  been  studied  in  detail  by  architects, 
and  every  attempt  has  been  made  to 
secure  designs  that  will  be  fa\orabl\ 
accepted  by  the  public. 
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^J  ^^FOR  THE  RIGHT 


^  -— y 


To  do  a  real  selling  job 
your  advertising  must 
moke  the  right  impres- 
sion. And  to  do  a  real 
printing  job  your  engrav- 
ings must  make  the  right 
impression,  too.  So  why 
take  a  chance  when  you 
can  always  .  .  . 

DEPEND   U  PON 


ARTISTS   ^ENGRAVERS  •  CHAMPAIGN,  II 


/UFK/N    HI-WAY 


rtte   toughest  treatment.   Spe 
steel  line  has  "Nobian"  finish-dead 
black   background   with   markings 
cut  deeply  into  bright  portions  for 
ading    ease   and    accuracy.     Easily 
Write 
talog.  THE  lUFKIN  RULE  CO., 
k  City. 


DURABILITY 


Campus  Ideal 

CO-OP    BOOKSTORE 


MAKE    A    VISIT    TO    SEE    FOR    YOURSELF 


On  the  Corner  of  Wright  and  Green 


M.\^',   1947 
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Remedy  for  red  ink  rash 


* 


(*for  executive  use  only) 


Say  "Ah-h-h,"  Mr.  Executive. 

A  rash  of  red  ink,  hm?  Production 
costs  steadily  climbing,  you  say? 

Well,  there's  an  effective  medication 
for  your  troubles — one  that  will  help 
you  cut  down  those  excessive  expenses 
in  a  hurry. 

The  prescription?  It's  called  Carboloy 
Cemented  Carbide — the  hardest  mctid 
made  by  man.  Formed  from  the  powder 
you  see  pictured  into  blanks  for  tools, 
dies  and  wear-resisting  parts,  Carboloy  * 
is  the  greatest  single  factor  for  reducing 
manufacturing  costs  that  modern 
industry  has  ever  known,  BECAUSE: 


1.  Carboloy  commonly  triples  the  output 
of  both  men  and  machines, 

2.  Regularly  Increases  the  quality  of 
products,  and 

3.  Cuts,  forms  or  draws  the  toughest, 
most  abrasive  modern  alloys  with  ac- 
curacy and  speed  previously  unknown. 

That  is  why  Carboloy  is  held  by 
authorities  to  be  otie  of  the  ten  viost 
important  industrial  developments  of 
the  past  decade. 

We  Make  This  Challenge 
The  odds  are  10  to  1  that  Carboloy — 
the  amazing  metal  of  many  uses — can 
be  put  to  work  by  our  engineers  to  give 
your  products  higher  quality  at  lower 
cost.  Call  us  in  for  consultation. 
Carboloy  Company,  Inc.,  Detroit  32,  Mich. 


CARBOLOY 


CfMENTED  CARBIDE 


THE     HARDEST     METAL    MADE     BY     MAN 


SOCIETIES  .  .  . 

(C'dntmuc'il  troni  I'm^^c  14) 
(■\|H-iimcnts  arc  made  a\allahlc  tu  those 
who  arc  intcMTSted.  11c  also  cxliibitcil 
a  series  of  slides  showiri};  the  t.\pcs  of 
engine  tests  being  run  at  the  Cleveland 
laboratory  along  with  the  test  equip- 
ment that  is  used.  Included  in  the  slides, 
were  pictures  of  the  various  types  of  en- 
gines using  the  jet  principle. 

The  annual  picnic  of  the  I  nl\ersity 
branch  of  the  I.  A.  S.  was  held  on 
May   16. 

S.B.A.G.S. 

Slides  on  the  Hawaiian  Islands, 
shown  by  Jack  Peterson,  were  the  main 
feature  at  the  February  meeting  of  the 
S.  B.  A.  C.  S.  A  speech  contest  was 
announced,  with  $31)  in  prizes  for  the 
winners.  The  winner  will  ad\ance  tn 
the  national  speech  contest,  which  is  to 
be  held  at  Atlantic  City,  .\'.  j..  with 
appropriate  prizes  awarded  for  the  best 
speeches.  The  purpose  of  this  speech  con- 
test is  to  promote  interest  in  public 
speaking  and  in  special  phases  of  the 
ceramic  industry;  it  is  promoted  by  the 
National  Ceramic  society. 

It  was  also  decided  at  this  meeting: 
to  hold  the  student  branch  annual  ban- 
ijuet,  called  the  "Pig  Roast,"  at  the 
L  rbana-Lincoln  hotel  on   May    7. 

Jack  Peterson  won  the  contest  men- 
tioned above  by  his  talk  on  "Fuels  "  at 
the  March  meeting.  He  was  appointed 
to  represent  the  University  S.  B.  A.  C. 
S.  at  the  national  contest. 

A  committee,  consisting  of  Robert 
McEvoy,  Donald  Rice,  and  Thomas 
Lunak,  chairman,  was  appointed  to 
make  arrangements  for  a  branch  paper 
which  is  to  be  publisheii  in  the  near 
future. 

A.S.M.E. 

The  last  meeting  of  the  student 
branch  of  the  A.  S.  M.  E.  was  held 
April  23,  1947.  At  that  time,  Lloyd  C. 
Johnson,  staff  engineer  in  the  researcii 
department  of  Caterpillar  Tractor  com- 
pany of  Peoria,  Illinois,  gave  a  talk  en- 
titled "Diesel  Engine  Design  in  Post 
War  Perspective." 

The  talk  dealt  with  the  recent  tech- 
nical de\elopments  which  can  be  expect- 
ed to  improve  the  competitive  position 
of  the  Diesels.  The  principle  character- 
astics  of  the  latest  combustion  systems 
and  ne\\l\  revealed  types  of  fuel  injec- 
tion equipment  were  de.scribed.  A  brief 
study  of  customer's  operating  costs  were 
presented  to  show  how  engineers  must  de- 
termine how  much  to  spend  for  weight 
reductions  and  pow-er  increase  in  Diesel 
power  equipment.  In  general,  the  theme 
stressed  that  the  evolution  of  Diesel  en- 
gines must  progress  with  the  strongest 
economical,  .social,  physiological,  and  po- 
litical trends. 

(Continued  on   Page  34) 
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Constant  High  QuaUty 

ijjith  (Jnironm 


(SrSiS  heati 


Uniform  heat,  at  precise  temperatures,  assures  the 
constant  high  quality  of  Maendler  paint  brushes. 
Three  automatic,  clock-controlled  vulcanizing  ovens 
guarantee  the  exact  time-temperature  relationship  for 
sealing  set-in-rubber  bristles;  GAS,  dependable  heat 
source  for  toughest  industrial  heating  problems,  in- 
sures uniform  oven  temperatures. 

The  controllability  of  GAS  proved  an  asset  to 
production  at  the  Maendler  plant.  By  charging  the 
ovens  at  the  end  of  the  normal  working  day,  one 
extra  vulcanizing  cycle  can  be  completed  after-hours 
.  .  .  with  automatic  time  and  safety  controls  substi- 
tuting for  the  operator. 

Efficiency  of  Gas-Fired  Equipment,  and  economy  of 
GAS  for  industrial  heating,  have  been  demonstrated 
in  thousands  of  applications  as  unusual  and  inter- 
esting as  this  vulcanizing  process. 


Ph,,toh  DESPArcn  OVEN  COMPANY 
MtmieapoliSy  Mititiesota 


BruslHs  by  U\¥.\\)\.F.K    BRUSH    MANUFACTURING 

COiMl'ANY,    INC.,  St.  Paul,  Mnwisata 


AMERICAN  GAS  ASSOCIATION 

420  LEXINGTON  AVE,,  NEW  YORK  17.  N.  Y. 
MAY,  1947 
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SOCIETIES  .  .  . 

( L'diiliiiucd    liom    I'aiic  ,52) 
A.l.Gh.E. 

The  April  ')  mi'i-tins;  ot  this  society 
iiitroduci'tl  thi-  studi-iits  in  du'inical  in- 
jilint'eriiis  to  Dr.  K.  A.  Ekler  of  tlif 
Corn  I'roilucts  Ri-tining  company.  His 
talk,  "Chemicals  From  Agricultural 
Products,"  was  both  informative  and 
interesting  to  an  appreciative  audience 
of  seventy-five  students.  He  especialK 
emphasized  the  importance  of  corn  as 
the  raw  material  to  be  utilized  in  niaii\ 
future  chemical   industries. 

The  membership  of  the  A.  1.  Ch.  E. 
has  increased  100  per  cent  since  the 
beginning  of  the  spring  s-mester.  Many 
events,  scheduled  for  the  near  tutuie, 
should  be  instrumental  ui  tiirther  in- 
creasing membership  to  tin-  pre-war 
level. 

.A.S.A.E. 

The  speaker  at  the  meeting  held  on 
March  25  was  Professor  C.  I).  CJreffe, 
assistant  professor  of  mechanical  engi- 
neering. Mr.  Greffe  presented  a  talk 
on  the  topic.  "Design  and  The  Agricul- 
tural Engineer." 

Mr.  C.  A.  Kincaid  of  the  Portland 
Cement  association,  was  the  guest  speak- 
er at  the  meeting  held  on  April  1.  Mr. 
Kincaid's  talk  covered  several  aspects  of 


the  P.  C.  A.,  including  its  development, 
problems  of  research,  and  purpose,  lie 
also  showed  two  films  on  the  "I  si-  cit 
Concrete  in  Farm  HuiKlui;;  Cunstruc- 
tinn." 

'Flic  annual  A.  .S.  A.  F.  l)an(|ucr  was 
held    on    M.n    ')    in    the    \'.    M .    C.    A. 

'File  national  convention  of  the  A.  S. 
A.  F.  is  to  be  June  23-27  in  Philadel- 
phia. Pa.  Approximately  six  representa- 
tives of  this  student  organization  are  to 
attend  the  convention. 


FOREIGN  STUDENTS  .  .  . 

(Continued    tium    Page    12) 
work  in  this  country  and  gain  some  prac- 
tical experience. 

Enrique  Cabezas  bcg.in  his  engineer- 
ing experience  in  1041  when  he  started 
working  for  the  department  of  health  as 
a  chainman  on  a  sewer  project.  T  his 
was  a  summer  job  which  preceded  three 
semesters  of  study  at  the  L'niversity  of 
Costa  Rica.  Books  were  left  temporar- 
il\  w  hile  he  worked  for  the  U.  S.  Army 
corps  of  engineers  which,  at  the  time, 
was  engaged  in  supervising  the  building 
of  the  Pan-American  highway.  He  start- 
ed out  as  a  rodman  and  worked  himself 
up  to  the  rating  of  assistant  engineer, 
first  class.  He  left  Costa  Rica  in  March, 
I04,\  to  continue  his  engineering  train- 
ing  in  the  States.     A  year  later  found 


him  at  W'heaton  College  taking  a  com- 
hinarion  of  religious  and  technical 
courses.  He  has  been  here  at  the  Fni- 
\ersit\'  since   November,   1945. 

All  three  men  are  very  good  friends. 
Some  day  they  would  like  to  form  their 
own  engineering  firm:  Cabezas,  Mar- 
tinez &  Maroto — the  CM-  Contracting 
company.  They  have  high  hopes  of  their 
compaiu'  being  the  best  engineering  outfit 
in  Costa  Rica  twenty-five  years  from 
now — a  not  too  improbable  goal  inas- 
much as  they  are  members  of  the  Tribe 
ot  mini. 

FRANCE 

France  suffered  the  ravages  of  war 
due  to  two  conflicting  forces — enemy  oc- 
cupation and  underground  resistance. 

Factories  were  subjected  to  an  attack, 
first  from  the  (jernian  Luftwaffe,  then 
from  the  Anglo-American  Air  Forces, 
and  finally  from  the  Free  French  Forces 
(Maquis).  Hundreds  of  thousands  of 
workers  were  transported  to  (jermany, 
and  many  have  not  returned.  This,  to- 
gether with  the  death  toll  suffered  b\ 
France  during  the  war,  has  resulted  in 
a  very  serious  shortage  of  man  power. 

The  communication  and  transporta- 
tion systems  were  greatly  disrupted, 
while  coal  production  is  decidedly  inad- 
equate for  production  and  consumption 
(Continued  on  Page  36) 
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PROBLEM — Every  so  often,  as  the  commutator  segments  of  large 
motors  wear  down,  the  mica  between  them  must  be  cut  down.  Your 
problem  is  to  work  out  a  tool  which  permits  the  undercutting  to  be 
done  without  removing  the  armatures  from  the  motors. 

THE  SIMPLE  ANSWER— An  S.S.White  power  drive  flexible  shaft 
hooked  up  to  an  electric  motor  gives  you  the  basis  of  a  portable 
power  unit  for  driving  small  rotary  saws.  A  handpiece  designed  for 
mounting  the  saws  finishes  the  tool. 

The  time  and  labor-saving  advantages  of  having  an  easily  manipu- 
lated power  tool  which  can  be  brought  to  the  work,  can  be  readily 
appreciated.  S.S.White 
flexible  shafts  make 
practicable  the  develop- 
ment of  such  tools  for 
many  purposes. 

•         •         • 

This  is  just  one  of  hundreds  of 
power  drive  and  remote  con- 
trol problems  to  which  S.S. 
White  flexible  shafts  provide 
a  simple  answer.  Engineers 
will  find  It  worth  while  to  be 
familiar  with  the  range  and 
scope  of  these  A^efa/Musc/es  * 
for  mechanical  bodies. 


Here's  how  fhe 
Martindale  Electric 
Co  ,  of  Cleyeland, 
Ohio,  does  il  with 
o  '/^  h  p ,  m  o  f  o  r 
end  flexible  shall 
combination. 


'Trade  Mark  Reg.  U.S.  Pat.  Off. 
and  elsewhere 


WRITE   FOR   BULLETIN   4501 

It  gives  essential  facts  and  engineering  data 
about  flexible  shafts  and  their  application.  A 
copy  is  yours  free  for  the  asking.  Write  today. 


S.S.WHITE 


INDUSTRIAL 


THE  s.  J.  WHITE  DENTAi  MFG.  CO.  a«w>^BViV  jv  m^m/T^mm  DrvisioN 

-OtPT.  C,  10  EAST   40lh   ST.,  NIW  TOIK   16.  N.  T.— . 


FOREIGN  STUDENTS  .  .  . 

(  Ci)ntiniic(l    licjiii    I'.-igf   34) 

nceils.  Despite  rlu'  ncnu-iulous  damage, 
there  is  concrete  evideiue  that  France  is 
absorbed  in  a  feverish  reconstructive  ac- 
tivity. Last  year  Talbot  and  Deiage 
were  al reads'  producing  new  aiifoiiio- 
iiiles  and  new  radio  models  weie  also 
tor  sale. 

'ilie  autonicibile  factories,  Renault, 
I'eugot,  and  Citroen,  are  not  only  pro- 
ducing automobiles  in  mass  production, 
but  they  arc  also  manufacturing  argicid- 
tural  machines.  This  latter  phase  of 
productive  activity  is  largely  sponsored 


Otic  oi  /^tunletu  A  AAA  iKtUufiUat  SntvtpUA&3 
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HENRI   WECHSLER 

by  government  orders,  in  order  to  solve 
one  of  the  most  acute  problems — the 
lack  of  agricultural  production. 

■The  giant  metallurgical  factories  such 
as  Creusot  and  Schneider  and  also  the 
shipyards  at  Cherbourg  and  LeHavre, 
have  been  rapidly  restored,  and  are  now 
operating  on  a  twent\'-four  hour  work 
day. 

In  a  four-year  plan,  the  modernization 
of  the  railroads  occupies  a  vitally  impor- 
tant place  along  with  the  improvement 
of  existing  highways,  biidges  and  other 
public  structures. 

Every  private  enterprise  is  encouraged 
and  sustained  by  the  government.  Spe- 
cial attention  is  given  to  the  production 
of  characteristically  French  goods,  such 
as  silk,  perfumes,  chemicals  and  precision 
apparatus.  The  famous  porcelain  fac- 
tories from  Sevres,  for  instance,  get  spe- 
cial shipments  of  coal. 

Every  Frenchman  is  eager  to  rebuild 
France  to  her  former  splendor.  Much 
reconstruction  has  already  been  done,  but 
outside  help  is  still  needed.  The  first 
steps  in  the  study  of  the  American  pro- 
duction system  and  its  results  have  been 
made  by  the  French  government  in  send- 
ing French  engineers  and  businessmen  to 
the  United  States.  ALso,  American  en- 
gineers and  American  corporations  are 
(Continued  on   Page  38) 
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FOREIGN  STUDENTS  .  .  . 

(  C'untiiuu-il    lioiii    l';it;c  M>) 
Wflcomc  ill  till'  ri'coiistiuctioii  of  Fiiuuc. 

A  junior  in  nu-cli;inical  enfiini'crinj;, 
Henri  Wechsli-r,  wants  a  technical  back- 
Siroiimi  to  enable  him  to  join  his  father 
anil  assume  the  management  of  his 
father's  textile  plants. 

Hecause  of  his  father's  business.  Hen- 
ri's cliildliooil  was  spent  in  I'rance  and 
Rumania.  While  atteiuliiig  hi<ih  school 
in  Bucharest,  lie  studied  mathematics 
and  physics  at  the  I  ni\eisity  of  Bucha- 
rest. His  spare  time  was  spent  in  pla\- 
iiig  on  the  hockey  team. 

When  the  war  started  llenii  was  at- 
tendinji  the  Ecole  Centrale  in  I'aris. 
This  time  the  family  mo\ed  to  tiie  Mid- 
dle Hast  (  F-Kvpt,  Syria  and  British  Pal- 
estine)  for  the  duration. 

At  the  close  of  the  war,  Henii  de- 
cided to  come  to  the  States  and  attend 
the  U.  of  I.  His  decision  to  study  here 
was  based  upon  the  good  reputation  of 
the  engineering  college.  He  entered  here 
as  a  junior  last  fall,  and  has  made  good 
despite  his  "complete  ignorance  of  Eng- 
lish." 


Scene  at  Bidwell's:  "Stop,  sinner.  Do 
you  think  a  glass  of  that  \ile  brew  will 
quench  your  thirst?" 

"Naw.  Gonna  drink  the  whole  damn 
ji'g-" 


ILLINI  IN  ACTION  .  .  . 

I  L'nntuim-d    iKiin    i'a;^c    1  .•>  I 

acUanced  rapidh' ;  and  in  I'L"'  jniiied 
the  Wisconsin  Steel  compan\  as  assist- 
ant to  the  open  hearth  superintendent. 
He  later  moved  to  the  Youngstown 
Sheet  and  Tube  company  in  Ohio;  and 
then  to  Republic  Steel,  where  he  ser\ed 
as  supcrintenilent  of  blast  furnaces  of 
Republic's  Buffalo  district  until  19JS. 
At  that  time  he  accepted  the  position 
of  assistant  to  the  vice  president  and 
works  manager  of  the  Steel  Company 
of  Canada,  Ltd.,  and  in  1934  was  made 
assistant  works  manager  of  Hamilton, 
(Ontario,  works  of  the  company,  an  of- 
fice he  has  held  until  his  appointment 
with  Kaiser. 

ALBERT  W.  FISCHER  '35,  Pasa- 
dena, California,  is  a  native  of  Wau- 
kegan,  Illinois.  He  was  graduated  from 
Waukegan  high  school  in  1931  and  that 
year  won  grand  prize  for  the  best  hand- 
carved  model  of  a  Napoleonic  coach  in 
the  national  contest  sponsored  by  the 
General  Motors  corporation.  He  attend- 
ed the  University  of  Illinois  on  a  $3,0()() 
prize  scholarship  and  upon  graduation, 
went  to  work  in  the  research  division 
of  the  General  Motors  corporation  in 
Detroit.  In  July,  194b,  he  was  elected 
international  president  of  the  Fisher 
Body    Craftsmen's    guild,    an    honorary 


(irg.nu'/ation  of  ^2  toinier  winners  of 
the  annu.'d  nationwide  model  building 
contest  sponsored  by  the  General  Mo- 
tors corporation.  He  left  his  position 
with  (leneral  Motors  on  July  I,  |94h, 
to  go  into  business  f(jr  himself  in  Cali- 
fornia. 

1  he  organizer  and  president  of  the 
(  )klahoma  Societ\  of  Petroleum  Engi- 
neers, JOSEPH  H.  FIELD  -ii.  E.E. 
'41,  also  is  active  in  a  number  of  simi- 
lar organizations.  He's  a  member  of 
the  American  Society  of  Mining  and 
Metallurgical  Engineers,  regional  chair- 
man. Engineering  subcommittee,  for  the 
Petroleum  division  of  the  American 
Society  of  Mechanical  Engineers;  and 
is  chairman  of  the  Oklahoma  City  chap- 
ter of  the  American  Petroleum  Institute. 
During  the  past  year  he  presented  two 
papers,  one  before  the  A. I. P.  district 
meeting  on  "Electrical  Pmiiping  of  Oil 
Wells,"  the  other  at  a  national  meeting 
of  A.S.M.E.,  Petroleum  division,  on 
"Factors  Influencing  the  Selection  of 
Equipment  for  Artificial  Lift  Oil 
Wells."  After  his  graduation  in  1933, 
Mr.  Field  spent  three  years  in  Venezu- 
ela with  Gulf  Oil  corporation,  later 
returning  to  the  states  to  engage  in  oil 
production.  At  present  he  heads  the  me- 
chanical department  for  the  production 
division  of  Sohio  (Standard  Oil  of 
Ohio)   Petroleum  company. 
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n^e   AiARCH   o^    sc/£A/ca    — 


r/r/A/^ 


'HE  SOi  BEAM,  ONCE  planted 

ONLY  AS  A  ROTATION  CROP,  WAS 
PLOWED  UNDER  TO  INCREASE  THE 
FERTILITV   OF  THE  SOIL, 


Then  science  d/scoverepth/:./- 
soy  bean  rour  is  v/holesome 
...the  oil  wakes  600p  paints 
and  salad  dressing. ..the  meal 
is  good  cattle  feed...  the 
fibre  /makes  plastics. .  8ut 
first  extraction  mefhops 

didn't  get  all  the  OIL...0NLV 
PARTIALLY  SEPARATED  THE 
OTHER  INGREDIENTS. 


OF  ALL  SOY  BEAN 
MILLING  TODAY  IS  DONE  WITH 
A-C  EQUIPMENT  THIS  WORK 
THAT  ALLIS-CHALMERS  HAS  DONE 
WITH  soy  BEANS  60ESALLTHE  WAy 
FROM  PLANTING  AND  HARVESTING 
THROUGH  WILLING  AND  PROCESS- 
ING. ITIS  TKPICALOFTHE  ENGI- 
NEERING AID  A-C  OFFERS  TO 
BVERW  BASIC    US.  INDUSTRY. 

ALLIS-CHALMERS 
MANUFACTURING  COMPANY, 
AAILWAUKEE  1,   WISCOMSIN 


D£(/£LOPED  BY  AC  SaEWISIS 

IxEVOLUTI ON ARV  SOLVENT  EXTRACTION 
/V^ACtJlNERV  NOW  SEPARATES  SOY  BEAN  OIL, 
PULP  AND  MEAL  EFFICIENTLY- AT  LOW  COST 
AND  EXTENDED  USB  OF  THIS  EQUIPMENr 
IS  INCREASING  THE  V/ELD  FRO.V^  OTHER  OIL- 
BEARING  A1ATERIALS  SUC4^  AS  FLAXSEED, 
COTTON  SEED,   COPRA,   PALM   KERNELS, 
PEANUTS  AND  A1EAT  SCRAPS 


ALLIS  #  CHALMERS 


O/V^  OF  rHB  B/G  3  //v  ei.Ecr/:?/a    P0IV£/S    £QC//PA1EA/T 

e/GGESr  OF  ALL  /N  /?A/V<9E    OF  //VOC/Sr^ML    PJ?ODUCrS 
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A  ScotsiiKui  was  out  };olti]ig  one  da\', 
and  his  caddy  was  faithtulK  tollowiiig 
him,  carrying  the  very  heavy  golf  bag, 
running  after  lost  balls,  and  in  short, 
doing  everything  expected  of  a  good 
caddy.  After  finishing  thj  cigjitcenth 
hole,  the  Scotsman  turned  to  tiie  cadd\- 
and  asked  him  what  the  charge  w.is. 
The  caildy  replied  that  there  was  no 
set  fee,  and  that  the  golfers  paid  what 
they  wanted  to.  So  the  Scotsman  sug- 
gested that  the  caddy  settle  for  the 
change  in  his  pocket  and  the  cadd\ 
agreed.  The  change  turned  out  to  be 
— three  bright  new  pennies. 

"Y'knnw,"  said  the  cadd\',  "these  pen- 
nies tell  me  a  lot  about  you." 

"What  do  the\-  tell  you  ?" 

"The  first  penn\  tells  me  that  \ou  are 
a  Scotsman." 

"That's  right." 

"The  second  penn\'  tells  me  that  \ou 
are  a  bachelor." 

"That  I  am.  And  what  does  the  third 
one  tell  you?" 

"The  third  one  tells  me  that  \our 
father  was  a  bachelor,  too." 

Then  there's  the  old  gag  about  the 
sedate  old  lad\  who  bought  a  parrot  that 
once  belonged  to  a  seafaring  man.  One 
afternoon  when  she  was  entertaining  the 
ladies  of  the  church  guild,  the  parrot 
cut  loose  with  a  string  of  cuss  words 
that  turned  the  air  blue.  In  her  embar- 
rassment and  anger,  the  old  lady  doused 
the  parrot  in  a  pail  of  water,  swung  him 
aroimd  her  head  a  few  times,  and  pitch- 
ed him  into  the  chicken  yard.  A  curious 
rooster  investigating  the  new  arrival  was 
stunned  by  the  parrots  remark,  "Judas 
priest  .  .  .  where  were  you  when  that 
tornado  hit?" 

He:  Don't  you  believe  in  the  here- 
after— I  want  a  kiss. 

She:  What's  the  hereafter  got  to  lio 
with  a  kiss  ? 

He:    That's    what    I'm    hereafter. 


.'\s  my  old  Iricle  Jed  used  to  say: 
Quart,   HIC,   L  nquart! 

In  the  corn  department  we  have  that 
one  about  the  freshman  ROTC  student 
who  thought  that  a  red  corpuscle  was  a 
non-commissioned  officer  in  the  Red 
army. 

POME 

Microscopic  lens  doth  show. 

Water   teems  with  insects  queer  ; 

Hut  what  a  comfort  it  is  to  know 
There    aren't   such    things    in    beer. 

«     *     *     " 

Professor:  Now  watch  the  blackboard 
while   I    1  un   through  it  again. 

*      *     *• 

Conscience :  Something  that  gets  a  lot 
of  credit  which  really  belongs  to  cold 
feet. 


"What  a  splendid  fit,"  said  the  tailor 
as  he  carried  the  epileptic  out  of  his 
shop. 

-*     »      ■» 

Use  Lumpo  soap.  Doesn't  lathci'. 
Doesn't  bubble.  Doesn't  clean.  Doesn  t 
smell.  No  wrapper  to  contend  with. 
Just  good  company  in  the  tub. 

Spring:  When  a  yoimg  man's  fancy 
lightly  turns  to  thoughts  of  what  women 
have  been  thinking  about  all  winter. 

*     *     « 

We  vised  to  have  an  awful  time  trying 
to  find  grandmother's  glasses.  Now  she 
leaves  them  right  where  she  empties 
them. 

-*     •*     * 

FROM  THE  'BAM A  BEAM 
Don't  worry  if  your  job    is  small. 
And  your  rewards  are  few; 
Remember  that   the  might\'  oak 
W^as  once  a  nut  like  you. 
»     *     « 

Now  try  reading  the  rest  of  the  mag- 
azine. It's  pretty  good,  too. 


0 


.^^ 

^    ^ 


'Mind  if  I  change  questions  5,  6,  7,  8  and  9  a  little?" 
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THE  TECHNOGR.APH 


odal 


Because  photography 


You  KN'OW  what  can  be  (lone  witli 
photogra])liy  to  dramatize  beauty. 
But  do  you  know  what  can  be  done 
with  it  to  dramatize  ideas  .  .  .  products 
.  .  .  processes  .  .  .  technics? 

Witli  eye-arresting  photograpliic 
ilhistrations  in  your  advertising  .  .  . 
with  motion  pictures  .  .  .  you  can  add 
color,  spark,  interest  to  tlie  presenta- 
tion of  any  idea  or  product.  Get  C|uick- 
er  and  greater  accejitance  througli 
your  sliowmanship! 

^Yith  movies  anil  slide  films,  vou  can 


dramatically  exi)iaiii  the  \\h\s  ;iiiil 
wherefores  of  basic  processes  and 
technics  .  .  .  make  training  jjrogranis 
more  understandable,  more  interest- 
ing, and,  therefore,  more  i)ro(lucti%c. 
Heyond  tlie.se,  there  are  many  other 
uses  to  which  business  and  inilustry 
can  ])ut  photography.  For  a  brief  de- 
,scri))tion  of  some  of  the.se  u.scs,  write 
fur  (lur  new,  free  booklet  —  "Function- 
al rhiit(igra|)hy." 

EASTMAN   KODAK  COMPANY 
Rochester  4,  New  York 


Functional 
Photography 


Advancing  business  and  industrial  technics 


TOMORROW'S  APPLIANCES 


The  Story  of 

JIM  YOUNG 


THE  General  Electric  rctrigcracors, 
ranges,  washers  and  other  appli- 
ances that  homemakcrs  will  be  buyng 
in  1950  arc  already  under  development. 
James  F.  Young,  ten  years  out  ot 
Lafayette  College's  mechanical  engi- 
neering school,  supcr^-iscs  the  engi- 
neering of  these  appliances-to-come. 

Jim,  graduating  magna  cum  laude, 
chose  General  Electrics  job  offer  over 
others  because,  as  he  says,  "G.E. 
offered  more  different  fields  of  engi- 
neering, had  a  better  program  than 
anv  other  companv,  and  could  pro- 
vide better  experience." 

The  varied  experience  that  Jim 
sought  came  to  him  fast.  While  on 
"Test"  with  G.E.,  he  worked  in  four 
different  plants  and  at  six  different 
assignments,  rangingfrom  supercharger 
tests  to  studies  in  unbalance  of  hv- 
drauiic  systems.  Following  "Test"  he 
enrolled  in  the  G-E  Creative  Engineer- 
ing Program  and  drew  five  assign- 
ments in  laboratories  and  design  de- 
partments. 

U'hen  he  had  completed  the  course 
he  was  appointed  super%-isor  of  it. 
While  organizing  this  course  and 
lecturing  to  the  class,  he  studied  an- 
other— the  C  course  in  mechanical 
engineering.  He  also  \%Tote  and  edited 
"".Materials  and  Processes,"  published 
in  1944. 

His  first  "real  work,"  he  says,  was 
in  helping  to  develop  large-size  rocket 
launchers,  both  airborne  and  land 
r>"pcs.  The  creative  engineering  abilitv 
he  showed  on  this  assignment,  and 
on  later  problems,  insured  his  steady 
progress  to  the  top  of  the  .\dvance 
Engineering  Section  of  his  company's 
.\ppliancc    and     Merchandise    Dept. 

Xext  to  schools  and  the  U.S. Govern- 
ment. General  Electric  employs  more 
college  engineering  graduates  than 
anv  other  organization. 


Jim  became  mreresred  in  mecnamcol  proo- 
lems  eariy.  In  his  teens  he  found  a  hobby 
in  rebuilding  old  outos. 


As  an  eariy  [Ob  wirn  G.E.  ne  orgoniied  and 
fought  engineering  courses,  became  super- 
visor of  all  mechonicol  engineering  training. 


During  the  war  he  helped  develop  the  air- 
borne rocket  launcher,  important  factor  in 
smashing  Nazi  armor.  A  second  war  job: 
development  of  gyroscopes  for  torpedoes. 


Household  appliances  to  be  morketed  two 
to  five  years  from  now.  He  still  directs  the 
training  of  many  new  engineers. 


GENERAL  m  ELECTRIC 


